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Good morning Carmen,
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1 INTRODUCTION 
This plan describes the approach for the cleanup and disposal of polychlorinated biphenyl (PCB) 
contaminated concrete and soil in the Old Town Demolition Phase I Project area (“Site”) of the Lawrence 
Berkeley National Laboratory (LBNL or the Facility) at One Cyclotron Road in Berkeley, California. 
LBNL is a national laboratory owned by the United States Department of Energy (DOE) and operated by 
The Regents of the University of California. The Site is shown on Figure 1 and described in Section 1.1 
below. 


PCB remediation waste, as defined in Section 761.3 of Title 40 of the Code of Federal Regulations 
(CFR), has been identified in soil and concrete in the Old Town Phase I Project area. Available data 
indicate that PCBs are present at maximum concentrations of XX milligrams per kilogram (mg/kg) in 
concrete and 840 mg/kg in soil. [Note: The maximum concentration of PCBs in concrete will be added to 
this paragraph after the Building 16 concrete samples results are received.] 


LBNL has been working with the United States Environmental Protection Agency (EPA) Region 9 PCB 
Coordinator since November 2014 to address PCBs found in building materials and soil at the Site per 
requirements of the Toxic Substances Control Act (TSCA), including the development of this cleanup 
plan. EPA, LBNL, and DOE entered into an agreement “…to reach an understanding on the scope, 
objectives, expectations, and outcomes of the [cleanup] project as early as possible and to document 
actions necessary to support this goal” (LBNL, 2015a).  


The California Department of Toxic Substances Control (DTSC), with whom LBNL has worked since 
1991 on a cleanup under the Resource Conservation and Recovery Act (RCRA), has been kept informed 
of these interactions with EPA and the progress of characterization efforts. 


This cleanup plan is intended to guide the removal and disposal of the PCB remediation waste in 
accordance with risk-based cleanup requirements defined in 40 CFR 761.61(c). PCB-impacted concrete 
and soil will be removed and properly disposed of at permitted disposal facilities. No reuse or recycling of 
concrete or soil will occur. 


As previously discussed with EPA, the Old Town Demolition Phase I Project (described in further detail 
below) is currently underway and timely implementation of this cleanup plan is critical to the success of 
the project. LBNL plans to begin demolition of the PCB-impacted concrete in XX 20XX and to remove 
impacted soil in XX 20XX. [Note: Demolition dates will be added to this paragraph prior to submitting 
the complete draft cleanup plan.] 


1.1 Background 
LBNL is in the process of demolishing selected buildings in the central section of the Facility called “Old 
Town.” The buildings in Old Town were constructed in the 1940s and 1950s and were not built to current 
seismic, fire, and other safety standards. Some of these buildings have already been demolished and those 
remaining do not provide effective space for LBNL’s current research needs.  


The Old Town demolition project is being conducted in phases, with the first phase consisting of the 
demolition of Buildings 5, 16, and 16A; removal of the foundation slabs of these three buildings and the 
foundation slabs at previously demolished Buildings 40, 41, 52, and 52A; contaminated soil removal; and 
grading of the area (Figure 2). 
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PCBs have been identified in building materials, concrete, and soil in and around Buildings 16, 16A, 52 
and 52A, and in the storm drain system serving the Old Town area and in creeks to which the system 
discharges.  


 


The remainder of this page is intentionally left blank.
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Figure 1. LBNL Location 
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Figure 2. Site Vicinity Map   
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1.2 Regulatory Framework 
The EPA enforces regulations implementing TSCA, promulgated at 40 CFR, Part 761. This cleanup plan 
is being submitted to EPA per the requirements of 40 CFR Section 761.61(c) for risk-based cleanup of 
PCB remediation waste. Per 40 CFR Section 761.3, areas within a cleanup site encompass “...the areal 
extent of contamination and all suitable areas in very close proximity to the contamination necessary for 
implementation of a cleanup of PCB remediation waste.” As such, the cleanup of the Old Town 
Demolition Phase I Project area, except areas under the footprint of Building 5 and the slabs beneath 
Buildings 40 and 41 (Figure 2) where PCB remediation waste is not present (see Section 2), is addressed 
in this cleanup plan. 


1.2.1 Federal Regulations of Radiological Materials and Waste 
Concrete and soil in limited areas of the Site are impacted by radiological constituents. Under the Atomic 
Energy Act of 1954, as amended, the DOE is the federal agency that regulates the use, storage, and 
disposal of radiological materials at LBNL. The Atomic Energy Act authorizes DOE to protect the health 
and safety of the public against radiation. It is the DOE’s objective to operate its facilities and conduct 
activities so that radiation exposures to members of the public and the environment are maintained as low 
as reasonably achievable (ALARA), per the requirements established in DOE Order 458.1, Radiation 
Protection of the Public and the Environment. 


1.2.2  National Environmental Policy Act 


In 2009, the DOE evaluated the building demolition and soil cleanup at the Site as part of an evaluation of 
proposed decontamination, demolition, and environmental restoration of the Old Town area pursuant to 
the National Environmental Policy Act (NEPA). Per 10 CFR 1021.400, the DOE NEPA compliance 
officer concluded that the proposed project met the requirements for a categorical exclusion and that no 
further environmental review was required (DOE, 2009). 


1.2.3 National Historic Preservation Act 
Based on a survey conducted in 2003 (Harvey, 2003), none of the structures within the Site were found to 
be eligible for listing on the National Register of Historic Places sites under the criteria in the National 
Historic Preservation Act (NHPA). The Old Town area was also not found to be eligible for listing as a 
Historic District per the NHPA. No other cultural features or resources have been found at the Site. The 
California State Historic Preservation Officer concurred that these buildings are not eligible to be listed 
on the National Register, neither individually nor as a historic district (DOE, 2009). 


1.2.4 State, Regional, and Local Agencies 
State environmental regulatory oversight at LBNL primarily involves the DTSC, which regulates 
hazardous waste, and the San Francisco Bay Regional Water Quality Control Board (RWQCB), which 
regulates storm water discharges. In addition, the Bay Area Air Quality Management District 
(BAAQMD) regulates air emissions from stationary sources at LBNL. The City of Berkeley Toxics 
Management Division regulates hazardous material storage and on-site treatment of hazardous 
wastewater under the tiered permitting program. Wastewater treatment units at LBNL that discharge 
treated water to the sanitary sewer are regulated by the East Bay Municipal Utility District (EBMUD).  
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1.2.4.1 Department of Toxic Substances Control  
Under the oversight of the DTSC, LBNL has conducted site investigations that indicate that volatile 
organic compounds including tetrachloroethene, trichloroethene, carbon tetrachloride, and 1,1-
dichloroethane have been released to the environment at LBNL as well as petroleum hydrocarbons, PCBs, 
metals, and radionuclides. These releases have migrated into soil and groundwater at the Facility, but 
have not migrated off-site. With the exception of radionuclide releases regulated pursuant to DOE’s 
requirements, LBNL has been actively remediating those releases that pose a risk to human health or the 
environment under DTSC oversight.  


In May 2014, LBNL notified DTSC of the presence of PCBs in soil at the Site at concentrations greater 
than 1 mg/kg for the sum of detected Aroclors. The DTSC has not made any requests in response to 
LBNL’s notification. In September 2014, LBNL informed DTSC that access to the areas with PCB 
concentrations greater than 1 mg/kg had been restricted and that LBNL would be working with EPA on 
the PCB cleanup. LBNL currently meets with the EPA monthly to discuss the PCB cleanup project and 
its progress. All formal correspondence with EPA, including minutes for these meetings, is shared with 
the DTSC. DTSC will be provided copies of all plans and reports submitted to the EPA, including a 
completion report documenting the extent of excavation, confirmation sample results, and information on 
the disposal of any contaminated soil.  


1.2.4.2 Regional Water Quality Control Board  
In May 2015, LBNL notified the RWQCB that very low concentrations (less than 0.1 mg/kg) of PCBs 
had been detected in creek sediments in the North Fork of Strawberry, Ravine and Chicken Creeks, and 
that best management practices had been implemented by LBNL to prevent discharge of PCBs to storm 
drains. The RWQCB has not made any requests in response to LBNL’s notification. In May 2015, LBNL 
notified the RWQCB that permit coverage was required for the Old Town Demolition Phase I Project 
under the State’s General Construction Permit for storm water discharges, and coverage was granted.  


1.2.4.3 Bay Area Air Quality Management District 
The BAAQMD regulates emissions of toxic air contaminants, including PCBs. Emission sources that 
exceed trigger levels are subject to permit requirements of Regulation 2, Rule 1. Emissions that do not 
exceed the trigger levels do not require a permit. The following chronic trigger levels are established for 
PCBs: 


• 0.47 pounds per year for PCBs where PCB congeners with more than four chlorines comprise less 
than one-half percent of total PCBs (Low Risk); or  


• 0.017 pounds per year for PCBs where congeners with more than four chlorines do not comprise 
less than one-half percent of total PCBs (High Risk); 


No acute trigger levels have been set for PCBs.  


While congener-specific analysis is not available for the Site, LBNL assumes that contaminated soil and 
building materials at the Site contain High Risk PCBs. Calculations using a chronic trigger level of 
0.017 pounds per year for PCBs and conservative emission-related factors indicate that a BAAQMD 
permit is not required for the project. [Note: This calculation will be revised, if necessary, after site 
characterization activities are completed.] 
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1.2.4.4 Local Agencies 
EBMUD will regulate discharges to the sanitary sewer of treated storm water accumulated in excavations 
and groundwater that may be generated during the demolition activities. An EBMUD permit will be 
obtained by DMS for these discharges. 


1.2.5 Community Interest 
An LBNL Community Advisory Group (CAG) was formed in 2010 to provide input on LBNL’s physical 
plans and development projects. The CAG focuses primarily on land use, community health and safety, 
and the environment. The group meets quarterly to discuss a variety of topics, including capital projects 
and environmental site restoration activities. The Old Town Demolition Phase I Project was discussed 
with the CAG on June 15, 2015. LBNL will provide additional updates on the project at future meetings. 


1.3 Scope and Applicability 
This cleanup plan covers the removal and disposal of all PCB remediation waste at the Site in compliance 
with 40 CFR 761.61(c) and all other applicable parts of 40 CFR 761, such that the cleanup process, 
disposal, and end state are protective of human health and the environment. The cleanup plan includes 
contingencies to address potential PCB impacts beyond the Phase I Project boundary so that they can be 
properly addressed in the future.  


1.4 Site Description and History 
LBNL is located in the Berkeley and Oakland hills in Alameda County, California on approximately 202 
acres of land above the University of California (UC) Berkeley campus. The land is owned by the 
Regents of the University of California. The western three-quarters of the facility are located in the City 
of Berkeley and the eastern one-quarter is located in the City of Oakland.  


LBNL was formerly known as the University of California Radiation Laboratory. The Radiation 
Laboratory began operations as an accelerator laboratory in 1931 on the UC Berkeley campus. In 1939 
the Laboratory moved to its current location with the groundbreaking for the 184-inch cyclotron (Harvey, 
2003). The area of the cyclotron building (Building 6), along with adjacent support shops and laboratories 
to the north and east of Building 6, formed the core of LBNL’s operations throughout the 1940s, and 
therefore, are now collectively referred to as "Old Town."  


The Old Town area comprises approximately 15 acres located at LBNL’s center on relatively flat terrain 
that was created for constructing buildings by cutting and filling the natural slopes. The footprint of the 
Phase I Project area is about 1 acre (Figure 2). 


The facility is bordered on the north by single-family homes and on the west by multi-unit dwellings, 
student residence halls, and private homes. The closest residence is located about 1,500 feet north of the 
Site. A Guest House, operated by LBNL, is located about 600 feet west of the Site. It provides lodging for 
visiting scientists and students that have business with LBNL or UC Berkeley. A typical stay is three to 
five nights and extended stays are usually less than six months (Zerfas, 2015). 


LBNL’s 2006 Long Range Development Plan (LBNL, 2006a) designates Old Town as a “research and 
academic” zone. While a specific development plan is not available for the Site, it is likely that it will be 
developed in the future as laboratory and office space with ancillary landscaped and parking areas.  
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1.4.1 Ecological Resources 
LBNL conducted a scoping ecological risk assessment in 1998 (LBNL, 1998). This study concluded that 
the central developed area of LBNL, which includes the Site, provides little or no habitat for wildlife, or 
less attractive habitat than perimeter areas of LBNL. No jurisdictional wetlands are located at the Facility 
(SAIC, 1994). Riparian areas are located in Blackberry Canyon and within the ecological study area 
leading into Strawberry Canyon shown on Figure 3.. 


Figure 3. Watershed and Ecological Resources at and around Lawrence Berkeley National Laboratory 


 


A list of expected and observed plant and animal species at LBNL was compiled in the scoping ecological 
risk assessment by reviewing several site-specific and regional biological surveys. These surveys 
identified approximately 100 vascular plant species, 82 bird species, 23 mammal species, and 23 reptile 
and amphibian species that may occur on or near the site (LBNL, 1998).  


Habitat protected by various environmental laws exists on the Facility: 


• An area on the south-facing slope above the North Fork of Strawberry Creek (Figure 4) has been 
identified as a site where an arachnid called Lee’s Micro-Blind Harvestman (Microcina leei) 
occurs. Microcina leei is listed as a “special animal” by the California Department of Fish and 
Wildlife. This habitat is located more than 1,000 feet from the Site.  
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• An approximately five-acre area at the eastern boundary is included in the United States Fish and 
Wildlife Service’s designated critical habitat for the Alameda whipsnake (Figure 4). This snake 
species (Masticophis lateralis euryxanthus) is listed as threatened under both federal and state 
law. This habitat is located more than 1,000 feet from the Site.  


Figure 4. Protected Habitat at and around Lawrence Berkeley National Laboratory 


Source: Adapted from Long Range Development Plan, Lawrence Berkeley National Laboratory, 2006 


1.4.2 Watershed 
LBNL is situated within the Upper Strawberry Creek watershed. The two main creeks are Strawberry 
Creek (south fork) in Strawberry Canyon and the North Fork of Strawberry Creek in Blackberry Canyon. 
Both creeks are perennial. Several ephemeral tributaries with headwaters on or above the LBNL site 
discharge into Strawberry Creek (south fork), including Cafeteria, Ten-Inch, Ravine, Chicken, Banana 
and Botanical Garden Creeks (Figure 3). In the vicinity of LBNL, the Upper Strawberry Creek watershed 
is subdivided into the Blackberry Canyon and the Strawberry Canyon Watersheds. This watershed divide 
passes through the Site (Figure 3). 
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1.4.3 Storm Water System  
Because of its hillside location and moderate annual rainfall, there is significant storm water runoff from 
LBNL. A site-wide storm drain system was designed and installed beginning in the 1960s. At the 
northern and northwestern portions of LBNL the system discharges to the North Fork of Strawberry 
Creek.  


Storm water runoff from the southerly and easterly portions of LBNL discharges to Chicken Creek, Ten-
Inch Creek, Ravine Creek, and Cafeteria Creek, as well as to other small tributaries, and then to 
Strawberry Creek (LBNL, 2015b). Drainage at the Site is divided as shown on Figure 3, with flow in both 
the eastward and westward directions. The storm drain network serving the area of the Old Town 
Demolition Phase I Project drains to Ravine Creek and Chicken Creek in the southern portion of Old 
Town and from the northwestern side to the North Fork of Strawberry Creek. The storm water drainage 
system serving the Site does not discharge directly to Ten-Inch Creek. 


LBNL operates the Facility pursuant to a General Permit for Discharges from Industrial Activities 
(SWRCB, 2014) and requires compliance with the Construction General Permit for projects that disturb 
one or more acres of soil. The Old Town Demolition Project is covered by a Construction General Permit, 
which requires the implementation of best management practices (BMPs) to minimize erosion and 
prevent transport of soil and sediment containing PCBs and other contaminants. Section 4.3 describes 
BMPs that will be implemented during cleanup and how these BMPs will be managed. 


1.4.4 Geology and Soils 
Soils at the Site form a thin (less than 10-foot-thick) veneer over the underlying bedrock. The soils have 
been assigned to the Xerorthents-Millsholm complex. The Xerorthents soil consists of loam and silt loam, 
containing fragments of shale and sandstone. The Millshohm soil consists of silt loam. 


Two non-marine bedrock units are present in the project area. The structurally lowest rocks are siltstones 
and fine-grained sandstones of the Orinda Formation. The Orinda Formation is overlain by volcanic and 
volcaniclastic rocks of the Moraga Formation. Although some outcrops of Moraga Formation appear to 
be relatively undisturbed, most outcrops consist of loosely consolidated angular blocks of andesitic 
volcanic breccia, andesite, thin sandy siltstone layers, volcaniclastic gravelly sandstone, and minor basalt. 
Rocks found along the contact between the Moraga and Orinda Formations in many places comprise a 
mixture of rock types common to both the Moraga and Orinda Formations, and have therefore been 
mapped as the informally named “Mixed Unit.” The Mixed Unit appears to represent structurally 
interleaved portions of the Moraga and Orinda Formations, and not a separate stratigraphic unit. 


The contact between the Orinda Formation and overlying units forms an undulatory surface with the 
Moraga Formation volcanic rocks and the Mixed Unit generally occupying depressions in this surface. 
The undulatory upper contact of the Orinda Formation is interpreted to be an eroded paleo-surface upon 
which the overlying volcanic rock masses may have been deposited by downslope landslide movement. 
Movement of such paleo-landslides would have long preceded development of the current topography 
and therefore has no bearing on current landslide hazards. Colluvium is present throughout much of the 
Site.  


Figures 5 and 6 illustrate the spatial relationships of the geologic units at the Site. 
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1.4.5 Hydrogeology 
Groundwater beneath the project area is primarily present in the bedrock units. The surficial units (i.e., 
colluvium and artificial fill) are generally above the water table throughout most of the area. Depth to 
groundwater ranges from approximately 10 to 25 feet below ground surface (Figure 6).  


The Orinda Formation and the Mixed Unit rocks have relatively low hydraulic conductivities (on the 
order of 1 x 10-8 meters per second or less) while the Moraga Formation has generally higher hydraulic 
conductivities (on the order of 1 x 10-6 meters per second) in comparison to the underlying units. Since 
the Moraga Formation volcanic rock masses in the project area either crop out at the surface or are 
overlain by only a thin veneer of generally unsaturated colluvium or artificial fill (Figure 6), groundwater 
encountered in the Moraga Formation is interpreted to be unconfined. However, it is possible that deeper 
horizons within the low permeability Mixed Unit and Orinda Formation contain groundwater under 
confined conditions. 


The groundwater flow direction is strongly influenced by the subsurface geometry of the contact between 
the Moraga Formation and underlying rocks. Groundwater flows approximately northward and 
northwestward at the north end of the project area, westwards near the central and southern parts of those 
buildings, and southwards in the vicinity of the Buildings 40 and 41 slabs.  
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Figure 5. Geologic Map of Old Town Demolition Project Area 
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Figure 6. Geologic Cross Section of Old Town Demolition Project Area 


1.4.6 Weather and Climate  
The climate in the area is temperate, influenced by the moderating effects of nearby San Francisco Bay 
and the Pacific Ocean to the west, and by the East Bay hills to the east. These physical barriers contribute 
significantly to relatively warm, wet winters and cool, dry summers. The average annual temperature at 
the site is 55° Fahrenheit (F), with temperatures ranging from 41° to 68°F nearly 90 percent of the year. 
Only seldom does the maximum temperature exceed 90°F or the minimum temperature drop below 32°F.  


The average annual precipitation, based on 40 years of on-site measuring records, is almost 30.5 inches. 


On-site wind patterns change little from one year to the next. Figure 7 is a graphical summary–or “wind 
rose”–illustrating the frequency of predominant wind patterns for the past 21 years (1994 to 2015) for the 
months during which the demolition is expected to take place (November through April). The most 
prevalent wind pattern occurs during fair weather, with daytime westerly winds blowing off the bay, 
followed by lighter nighttime southeasterly drainage winds blowing off the East Bay hills. The other 
predominant wind pattern is associated with stormy weather in which south-to-southeast winds blow in 
advance of each system and are followed by a shift to west or northwest winds after its passage. 


  







 
Notification and Plan for Cleanup of Polychlorinated Biphenyls 


DMS-7209030-PPR-39 


Rev F, December 2015  14 


Figure 7. Wind Rose Summary for LBNL 


 


1.4.7 Historical Uses of Old Town Buildings  
The buildings constructed in the Old Town area were used primarily as research laboratories or secondary 
support facilities related to the 184-inch cyclotron, including craft and maintenance shops, storage 
facilities, and offices.  


The seven buildings within the Old Town Demolition Phase I Project footprint are: Buildings 40, 41, 52, 
and 52A, which have been demolished with only the foundation slabs remaining on the Site; and 
Buildings 5, 16, and 16A, which will be demolished as part of the Phase I Project. Ancillary facilities that 
were outdoors are also within the Site’s footprint and include an electrical pad with transformers and 
switching gear and a former radiological waste processing yard. Historical uses of these buildings were 
described in a report summarizing the evaluation of structures in Old Town for compliance with the 
National Historic Preservation action (Harvey, 2003). The discussion of the historic uses, provided below, 
is based on this report. 
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1.4.7.1 Eligibility for the National Register of Historic Properties 
Based on a survey conducted in 2003 (Harvey, 2003), none of the structures within the Site were found to 
be eligible for listing on the National Register of Historic Places under the criteria in the National Historic 
Preservation Act. The majority of the technological features and equipment that would convey the historic 
significance of the period (1943 to early 1960s) had been long since removed. The buildings themselves 
were found not to embody unique or significant design characteristics; and since they had been 
repurposed and remodeled to accommodate changing uses, were deemed not to have retained the integrity 
necessary to convey historic significance as defined by the Act, either individually or in the broader view 
of Old Town as a historic district. 


No other cultural features or resources have been found at the Site.  


1.4.7.2 Building 5 
Building 5 is a 7,176 square foot wood-frame and poured concrete building, also known as the “chemistry 
annex.” The building was designed for high-level radioactive chemistry work and was constructed in 
1947. The central part of the building housed various radioactive work areas and laboratories with high-
level radioactive experiments (“hot” labs). The northern part was primarily used as a radioactive 
decontamination and waste processing facility. The building was also used for development of mercury 
diffusion pumps, and, for a period, Rooms 150 and 150A at the northern end of the building were used as 
a machine shop. Offices, counting rooms, and conference rooms were located at the southern end of the 
building. Vacuum pumps were located outside on the east side of the building. Samples of building 
materials and equipment collected in 2010 and 2015 (see Section 2) showed no evidence of PCB releases 
in Building 5. 


1.4.7.3 Building 16 
Building 16 is a single story wood-frame and concrete-block, slab-on-grade building constructed in 
phases between 1943 and the 1980s. It was originally built to house the XC Calutron magnet, a device 
used for uranium isotope separation experiments. The building currently measures 11,771 square feet 
(Harvey, 2003). 


Construction of the building began in 1943 but was not completed until the addition of a high bay in 
1947–48 to house the magnet. In May 1947, only the northern third of the current building was present 
and served as a carpenter shop, later becoming the machine shop. Small shop buildings, storage racks 
(that have been demolished), and a concrete loading dock were situated where the southern end of 
Building 16 is currently located. By February 1948, the main building had been constructed at the base of 
an unpaved slope with an approximately three-foot tall retaining wall located a few feet to the east. By 
March 1950, the part of the retaining wall to the north of an electrical pad referred to as the Perkins Pad 
(added later) had been replaced by a 6- to 8-foot tall retaining wall and a small extension to Building 16 
(Room 137A and the adjacent part of Room 125) had been built straddling the wall between the future 
locations of the Perkins Pad and Building 16A.  


In 1959, a large 6-foot-deep pit was excavated beneath the high bay area (Room 125) in the center of the 
building. In 1960, Room 139 (referred to as the Perkins Pad) and bounding retaining walls and shelter 
were added on to the southeast part of Building 16 to house electrical equipment (Perkins power supply). 
At approximately this time Building 16A, which housed transformers, was added and the area between 
the Building 5 roadway and Buildings 16 and 16A was paved. Room 101 was added to the south end of 
Building 16 in 1975 to accommodate a large vacuum chamber known as the Horton sphere. In 1981, 
Room 140 was added to the north end of the building to extend the machine shop.  
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In recent years the central part of the building housed a control room, an ion-source development area, 
mercury and oil diffusion pumps, chemical storage areas, electrical shops, and a wet lab. Room 110 
contained a capacitor bank. An oil-filled experimental vessel and large capacitors were reportedly present 
in the sub-floor pit and high-bay area of Room 125. Oil diffusion vacuum pumps were used in Rooms 101 
and 137. The Perkins Pad contained transformers, power supplies, and mechanical vacuum pumps.  


1.4.7.4 Building 16A 
Building 16A is an approximately 300 square foot, one-story corrugated metal structure. Electrical 
transformers that contained dielectric oil believed to have contained PCBs were historically located at 
Building 16A. However, no transformers are currently located at Building 16A. The building currently 
contains two induction regulators that were inspected in 2014. One induction regulator was determined to 
not contain oil. The other induction regulator was determined to contain oil but the oil did not contain 
detectable concentrations of PCBs (Northgate, 2014).  


1.4.7.5 Former Building 40 
Building 40 was an approximately 1,000 square foot, one-story, wood frame barracks-type warehouse 
with wood plank walls. The building was constructed in 1947 as a general purpose warehouse and was 
converted into an electronics development laboratory in the mid-1950s. It was also used for storage of 
electronic equipment, computers, and books by the Facilities Engineering Division. Building 40 has been 
demolished and only the concrete slab floor remains. There was no indication of PCB releases in the 
building (see Section 2) and no PCBs were detected in samples collected from the floor of the building in 
preparation for demolition (Weiss, 2010).  


1.4.7.6 Former Building 41 
Building 41 was an approximately 1,000 square foot, one-story barracks-type warehouse. It was 
constructed of wood plank walls built on top of concrete block walls. The building was constructed in 
1948 as a chemical storage warehouse. It was later converted into an electronics laboratory and 
subsequently into the LBNL radio shop. Building 41 has been demolished and only the concrete slab floor 
remains. There was no indication of PCB releases in the building (see Section 2) and no PCBs were 
detected in samples collected from the floor of the building in preparation for demolition (Weiss, 2010).  


1.4.7.7 Former Building 52 
Building 52 was a 6,425 square foot structure constructed of corrugated metal panel walls, a metal 
roof, and a concrete foundation. According to an evaluation of Old Town buildings, it was built in 
1943 for use as a warehouse, shop, and a general purpose laboratory (Harvey, 2003). Archival photos 
from around 1948 show construction of the chemistry facilities expansion project, which included the 
installation of the Cyclodrome, a quarter-scale working model of the planned Bevatron particle 
accelerator. The Cyclodrome reportedly operated over a 5-month period in 1949 and was used for 
other testing purposes in the 1950s. Photographs of the Cyclodrome show what appear to be several 
large diffusion pumps located within the storage ring footprint.  


During the 1950s, Building 52 housed research associated with the development in Livermore of a 
prototype accelerator called the Materials Testing Accelerator. By the early 1960s, Building 52 had 
become a general research and shop facility, and later a cable winding facility supporting research on 
superconducting cable wire. An approximately 8-foot deep cryostat pit with a sump was at the center 
of the location of the former Cyclodrome. A neutron generator was also located within the building 
and a small machine shop was located in the southwest corner. An area along the east side of 
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Building 52 had been a hazardous materials storage area. Capacitors that may have contained PCB-
bearing oils were operated in the building.  


The superstructure of Building 52 was demolished in 2011 and only the concrete slab remains.  


1.4.7.8 Former Building 52A 
Building 52A was a small sheet metal building used as a general storage facility. Historical photos from 
1950 and 1957 indicate that the concrete pad on which the building was later constructed supported a 
drum rack that held horizontally stacked drums with dispensing taps. According to historical building 
plans, at one point the building housed a large motor generator associated with research in Building 16. 
The superstructure was demolished in 2011 and only the concrete slab remains. There is no indication of 
PCB-related spills on the concrete slab (see Section 2). 


2 SITE CHARACTERIZATION 
To be submitted at a later date. 


3 RISK SCREENING 
The potential risk to human and ecological receptors from exposure to PCBs in Site soils was evaluated to 
develop a Site cleanup level that is protective of human health and the environment.  


3.1 Data Inputs 
Analytical results show that PCBs in concrete and soil at the Site are entirely composed of Aroclors 1254 
and 1260, with the exception of one soil sample that reportedly contained Aroclor 1242 (see Section 2).  


EPA Region 9 has developed a regional screening level (RSL) and a calculator for obtaining a site-
specific screening level for “high risk Aroclors,” which are defined by the EPA as the sum of 
concentrations of Aroclors 1221, 1232, 1242, 1248, 1254, 1260, and 5460 (EPA, 2015a). Because high 
risk Aroclors have been detected in concrete or soil at the Site, the RSL for high risk Aroclors is an 
appropriate cleanup goal. 


Fresh water ecological toxicity reference values for total PCBs developed as part of an Ecological Risk 
Assessment for Chemicals (ERAC) (LBNL, 2002) were used to evaluate impacts to potential ecological 
receptors impacted by storm water runoff from the Site. The ERAC sourced the total PCB toxicity 
reference values for threshold effect concentration (TEC) and probable effect concentration (PEC) from 
consensus-based sediment quality guidelines (MacDonald, 2000). The ERAC TEC and PEC for total 
PCBs are consistent with the current values listed in the National Oceanic and Atmospheric 
Administration Screening Quick Reference Tables (NOAA, 2015).  


3.2 Human Health Exposure Assessment  
Figure 8 is a conceptual site model showing the primary and secondary PCB release mechanisms at the 
Site and potential human exposure pathways. Although no documentation of PCB releases is available for 
the Site, the primary release mechanisms are hypothesized to be historical spills and releases of PCB-
bearing oils from equipment such as transformers, capacitors, and vacuum pumps; and from the 
weathering and degradation of PCB-containing building materials. As posited in the conceptual site 
model, the released PCB oils are initially contained in soil, concrete, and sediment, and then may be 
released to air (as suspended dust particles), storm water, and groundwater. Human exposure may occur 
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through contact with any of this media (Figure 8). As shown on Figure 8, no human receptors are exposed 
to edible biota as the creeks near LBNL are too small to support fish populations suitable for recreational 
or subsistence harvesting.  


For the human health exposure assessment, no residential exposure is assumed, as there are no long-term 
residents at the Site and no plans to house such residents. As discussed in Section 1.4, the LBNL Guest 
House is occupied by guests doing business at LBNL or UC Berkeley. While these guests spend the night 
at the Facility, their exposure is generally consistent with an indoor office worker except that their 
exposure durations and frequencies would be substantially lower (Table 1). Therefore, the screening 
evaluation of the indoor office worker’s exposure will be protective of the occupants of the Guest 
House. The nearest off-site residential receptors are located more than 1,500 feet from the Site. 
Recreational exposure is also excluded, as access to the LBNL facility is controlled and only business-
related activities are permitted. 


Outdoor, indoor, indoor and outdoor (composite), and construction workers are identified as receptors that 
have potential future exposure to residual PCBs in Site soils. 


 


Figure 8. Conceptual Site Model for Human Exposure to PCBs 


 
 


3.3 Ecological Receptor Exposure Assessment 
Habitat suitable for ecological receptors was found to be only in open spaces, which are mostly located 
near the Facility perimeter and not at the Site, as shown on Figure 3 (LBNL, 2002). As stated in Section 
1.4.1, prior assessment identified the presence of special-status plant species, nesting raptors, special-
status bats, and the Alameda whipsnake at the Facility (LBNL, 2006). Habitat suitable for the Alameda 
whipsnake and Lee’s Micro-Blind Harvestman (Microcina leei), both protected species, was also 
identified at the Facility, but is located more than 1,000 feet from the Site, as shown on Figure 4 (LBNL, 
2006).  
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More recent environmental assessments of projects in the vicinity of the Site, within Old Town and 
beyond, found no impacts to federally listed or special status species or their habitat. A 2010 assessment 
of the environmental impacts of the proposed development of a the Computational Research and Theory 
(CRT) facility in an area approximately 1,300 feet northwest of the Site – and near coastal scrub 
vegetation and open space grasslands along south-facing slopes to the south – found that these grasslands, 
although potentially containing high-quality habitat for the Alameda whipsnake, were not the core habitat 
and that the Alameda whipsnake has never been observed on or adjacent to that project area (DOE, 2011). 
The CRT project area is within the ecological habitat boundary shown on Figure 3 and not within the 
developed area of LBNL in which the Site is located.  


A 2010 assessment of the environmental impacts of the proposed demolition of Building 25, formerly 
located about 100 feet west of the Site, found no federally listed or special status species nor suitable 
habitat for such species in the built environment in the Old Town area (UC, 2010). Nesting birds and 
raptors were found to possibly inhabit eucalyptus trees adjacent to Building 25, but these trees have been 
removed and no trees are present at the Site. No evidence of past or present bat roosting activity was 
found at the time of the field survey (UC, 2010).  


The dusky-footed woodrat (Neotoma fuscipes), a special status animal that is active year round in forest 
habitats of moderate canopy and moderate to dense understory and in chaparral communities, was not 
expected to use non-native blue gum eucalyptus trees along the southwest portion of Building 25 or the 
landscaped trees located to the west of Building 25 (UC, 2010). No trees are located elsewhere on the 
Site, eliminating the potential for suitable habitat for this species.  


Potential habitat for the Berkeley kangaroo rat, presumed to be extinct in the Oakland-Berkeley hills, 
occurs at LBNL, but in the undeveloped areas (UC, 2010); hence it is not anticipated to use the developed 
parts of the Old Town area.  


Recent assessment of a project near the Site (e.g., at Building 51 about 800 feet to the northwest) and in a 
similarly developed area concluded that the developed areas do not contain natural habitat that could 
support the Alameda whipsnake or special-status plant species (LBNL, 2015c). 


Due to the lack of suitable habitat for federally listed or special status species at the Site, exposure for 
ecological receptors to PCBs from the Site is only expected to occur where PCBs have migrated from the 
Site to soil, sediment, surface water, or groundwater in these open spaces. Groundwater sampling 
indicates that PCBs have not impacted groundwater at the Site and that all of the Site soil containing 
PCBs is either vegetated or covered by concrete or asphalt, so there is low likelihood that re-suspended 
dust containing PCBs from the Site has impacted the perimeter areas of the Facility. PCB-contaminated 
soil that has resulted from historical releases at the Site, although subject to additional characterization, is 
believed to be localized beneath and around buildings in the Old Town area. However, PCBs have been 
detected in sediments accumulated in the storm drain system at the Site (Figure 9) and in other areas of 
Old Town, as well as in the North Fork of Strawberry Creek, Ravine Creek, and Chicken Creek (Figure 
10). While these creeks receive storm water discharges from the entire Facility (the Site and other LBNL 
areas), as shown on Figure 10, the spatial distribution of PCB-containing sediment in the storm drain 
system suggests that the Site is the most likely source for the PCBs found in these creeks (Weiss, 2015). 
As shown on Figure 10, total PCB concentrations detected in the North Fork of Strawberry Creek, Ravine 
Creek, and Chicken Creek in 2015 ranged from not detected (at Aroclor detection limits ranging from 
0.011 to 0.023 mg/kg) to 0.096 mg/kg.  
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3.4 Human Health Risk Screening 
Health-protective screening levels for potential future site receptors were derived by LBNL using the RSL 
Calculator developed by EPA for calculating human health risks (EPA, 2015b) based on a target excess 
cancer risk of one in one million (1E-06) and a hazard quotient of 1 at which no adverse health effects are 
expected per EPA’s Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health 
Evaluation Manual (EPA, 2009).  


Default exposure assumptions provided with the RSL Calculator and shown in Table 1 were selected for 
the outdoor, indoor, and composite workers. Site-specific exposure assumptions, also listed in Table 1, 
were developed for the construction worker. 


The screening levels derived from the RSL Calculator are listed in Table 2 for each receptor. The lowest 
screening level of 0.97 mg/kg for total Aroclors (for the composite worker) is selected as the appropriate 
cleanup goal for the Site because this value represents the concentration corresponding to a human health 
risk of 1E-06, which is deemed by EPA as the lower bound (i.e., most conservative endpoint) of the 
acceptable risk range which is protective of human health (EPA, 2009). This calculated screening level is 
the same as the RSL for high-risk Aroclors developed by EPA Region 9 for an industrial/commercial 
worker (EPA, 2015a).  


3.5 Ecological Risk Screening 


As discussed in Section 3.3 above, the Site is located at the center of LBNL’s developed area and no 
federally listed or special status species are expected to inhabit the Site. However, storm water runoff 
from the Site, after conveyance in the subsurface storm drain system (Figures 8 and 9), does have the 
potential to impact aquatic habitat in creeks receiving discharges from the Site and ecological receptors in 
the watershed could be exposed to PCBs. Exposure of terrestrial wildlife to contaminated sediments 
through ingestion of aquatic organisms is not considered an exposure pathway because of the lack of fish 
and other prey organisms (LBNL, 2002). 


Ecological effects values for TEC and PEC were developed as part of the ERAC using consensus-based 
sediment quality guidelines (MacDonald, 2000). A TEC of 0.0598 mg/kg was established in the ERAC 
for the exposure of fresh water benthic organisms to total PCBs. The TEC represents a chemical 
concentration below which adverse effects are expected to occur only rarely.  


A PEC of 0.676 mg/kg was established in the ERAC for the exposure of fresh water benthic organisms to 
PCBs. The probable effects value is the concentration in the media (surface water, sediment, soil) above 
which adverse effects to fresh water benthic organisms are expected to occur frequently. 


Concentrations of PCBs in 3 of the 12 creek sediment samples collected in 2015 slightly exceeded the 
ERAC TEC and none exceeded the PEC (Figure 9). The presence of PCBs in these sediments appears to 
be related to ongoing entrainment of relatively high concentrations of PCBs from Site sources in storm 
water runoff. It is expected that removal and off-site disposal of Site buildings materials, concrete, 
sediment and storm drains containing PCBs, and soil with PCB at concentrations greater than the human 
health screening level of 0.97 mg/kg will likely decrease PCB concentrations in creek sediment to less 
than the TEC. Therefore, a soil cleanup goal of 0.97 mg/kg for total Aroclors is expected to be protective 
of ecological receptors in the creeks.  
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Figure 9. Concentrations of PCBs in Storm Drains at the Site 


 
Source: Lawrence Berkeley National Laboratory  
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Figure 10. PCB Concentrations in Sediment Samples from Creeks and Storm Drain System Serving the Old 
Town Area  


 
Source: Lawrence Berkeley National Laboratory 
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Table 1. Summary of Exposure Assumptions PCBs (high risk) 


Parameter 
Outdoor 
Worker 


Indoor 
Worker 


Composite 
Worker 


Construction 
Worker1 


Exposure Frequency (days/year) 225 250 250 250 


Exposure Duration (years) 25 25 25 1 


Exposure Time (hours/day) 8 8 8 8 


Soil Ingestion Rate (mg/day) 100 50 100 330 


Surface Area Exposed (cm2) 3,527 – 3,527 3,527 


Adherence Factor (mg/ cm2) 0.12 – 0.12 0.3 


Body Weight (kg) 80 80 80 80 


Lifetime (years) 70 70 70 70 


Notes:  
The following non-default exposure assumptions were used to calculate the 
screening level for the construction worker: 


As:  0.5 acres 
Number of cars: 20 
Number of trucks: 20 
Tons/car: 2 
Tons/truck: 48 


Abbreviations: 
– not applicable 
mg milligrams 
cm2 square centimeters 
kg kilograms 


 


Table 2. Calculated Screening Levels for Total PCBs in Soil 


Media 


Screening Levels1 


Outdoor 
Worker2 


Indoor 
Worker3 


Composite 
Worker2 


Construction 
Worker2 


Soil (mg/kg) 1.1 2.7 0.97 1.4 


Notes: 
1. Calculated using the EPA RSL Calculator accessed September 17, 2015 for High 
Risk PCBs (Chemical Abstract Service No. 1336-36-3) (EPA, 2015b) 
2. Soil ingestion, dermal contact, and particulate inhalation pathways. 
3. Soil ingestion and particulate inhalation pathways. 


Abbreviations: 
mg/kg - milligrams per kilogram 
 


 


4 CLEANUP PLAN 
To be submitted at a later date 


5 WASTE MANAGEMENT 
PCB containing waste generated during demolition of the building slabs and soil cleanup at the Site will 
be segregated from non-PCB wastes and disposed of in conformance with the requirements of TSCA and 
the California Hazardous Waste Control Law codified in Division 4.5 of Title 22 of the California Code 
of Regulations. Four general categories of PCB remediation waste defined in 40 CFR Section 
761.61(a)(4) may be generated during the cleanup; bulk PCB remediation waste, including sediment, soil, 
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materials with non-porous surfaces, such as steel pipes; materials with porous surfaces, such as concrete, 
wood, and clay; and liquids. Characterization and disposal requirements for these wastes are discussed 
below. 


5.1 Waste Characterization 
Sample data collected prior to and during demolition of the building slabs and soil cleanup (see Section 2 
above) will be used to characterize PCB remediation waste generated during the demolition and cleanup, 
including concrete, soil, pipes, and other bulk debris, for off-site disposal per Section 5.2. Bulk samples 
will be collected and analyzed for PCBs from any potentially PCB-impacted porous materials. Wipe 
samples will be collected from any potentially PCB-impacted non-porous materials discovered during 
demolition and cleanup. Samples of sediments and sludge removed from components of the treatment 
system used to clean water accumulated in excavations will be collected and analyzed for contaminants of 
potential concern, including PCBs. Non-liquid cleaning materials and personal protective equipment 
waste, and other materials such as rags, gloves, booties, and similar materials containing PCBs from 
cleanup of soil, concrete, sediments or other materials containing PCBs at concentrations less than 
50 mg/kg will be presumed to contain PCBs at concentrations less than 50 mg/kg.  


PCB-containing liquid waste generated during demolition and cleanup will include decontamination 
solvents, decontamination water, and/or other fluids that may have come into contact with PCBs in 
concrete, soil, pipes, or other materials. These fluids will be collected in 55-gallon drums or other 
appropriate containers. Solvent waste that may be generated from equipment decontamination will be 
segregated from other liquid waste streams. 


Samples will be collected from each drum or container and analyzed for PCBs by EPA Method 8082A 
following extraction and cleanup by EPA Methods 3520C, 3665A, and 3660B, in addition to being 
analyzed for any other potential contaminants required by the disposal facility.  


Storm water and groundwater that accumulates in open excavations will be treated as described in 
Section 8.3.2.3 and discharged to the sanitary sewer in conformance with a Special Discharge Permit 
obtained from EBMUD. Prior to discharge, the treated water will be analyzed by EPA Method 1668 for 
PCB congeners specified in the permit and will only be discharged if the permit limit of 0.017 µg/L for 
the sum of the PCB congeners [update if needed based on EBMUD permit] can be met.  


Decontamination fluids containing PCB congeners at a sum concentration of less than 0.017 µg/L [update 
if needed based on EBMUD permit] and concentrations of all other contaminants within the permitted 
discharge limits may also be discharged to the sanitary sewer in conformance with the Special Discharge 
Permit if written permission is obtained from LBNL’s Environmental Services Group.  


5.1.1 Characterization Pursuant to TSCA 
Per Section 761.3 of TSCA, waste containing total PCBs as a result of a spill, release, or other 
unauthorized disposal at the following concentrations is defined as remediation waste:  


• equal to or greater than 50 ppm, regardless of the concentration of the original spill (for materials 
disposed of prior to April 18, 1978) 


• any concentration where the original source was equal to or greater than 500 ppm PCBs 
beginning on April 18, 1978, or equal to or greater than 50 ppm PCBs beginning on July 2, 1979 


• any concentration, if the PCBs are spilled or released from a source not authorized for use  
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LBNL cannot establish the initial source concentrations or the dates of releases of PCBs to concrete and 
soil, hence soil, concrete, and other associated waste with detected PCBs will be characterized as PCB 
remediation waste.  


5.1.2 Characterization Pursuant to California Hazardous Waste Control Law 
Waste containing PCBs is considered a hazardous toxic waste if the total PCB concentrations are at or 
greater than the following threshold concentrations:  


• for wastes containing 100 percent solid material (i.e., no liquids): the total threshold limit 
concentration (TTLC) of 50 mg/kg of total PCBs;  


• for sludges, slurries, tar-like, resinous, multiphasic, and liquid wastes: the soluble threshold limit 
concentration (STLC) of 5 mg/L of total PCBs detected in an extract obtained using a waste 
extraction test 


Concrete, soil, sediment, and other solid waste containing total PCBs at concentrations of 50 mg/kg or 
greater will be designated as non-RCRA hazardous waste per Title 22 CCR. Non-solid waste with PCBs 
at concentration of 5 mg/L or greater will also be designated as a non-RCRA hazardous waste per Title 
22. 


5.1.3 Characterization Pursuant to Atomic Energy Act 
In addition to sampling for PCBs, concrete, soil, liquids and other wastes that may be radiologically 
contaminated will be characterized to identify radioisotopes and gross radioactivity. Any PCB 
remediation waste that is characterized as low-level radioactive waste will be managed as a PCB 
radioactive waste.  


5.2 Waste Designations, Disposal Requirements, and Designated 
Disposal Facilities 


The characterization data will be used to determine the appropriate waste designations and disposal 
requirements. A summary of anticipated waste designations, treatment and disposal facility requirements, 
as well as the designated disposal facilities is provided in Table 3. If other facilities are selected, LBNL 
will verity that these facilities have the appropriate permits and meet the requirements listed Table 3.   


Table 3. PCB Waste Designations and Disposal Requirements Pursuant to TSCA and California Hazardous 
Waste Regulations 


Waste 
PCB 


Concentration Designation 


Treatment and/or 
Disposal Facility 


Requirements 


Designated 
Treatment 


and/or Disposal 
Facility 


Concrete, soil or other 
porous material 
contaminated from spill or 
leak 


<50 mg/kg PCB Remediation 
Waste 


A facility permitted, 
licensed, or registered by 
a State to manage non-
municipal non-hazardous 
waste 


Altamont Landfill 


Pipes or other non-porous 
materials 


< 100 μg/100 cm2 
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Table 3. PCB Waste Designations and Disposal Requirements Pursuant to TSCA and California Hazardous 
Waste Regulations 


Waste 
PCB 


Concentration Designation 


Treatment and/or 
Disposal Facility 


Requirements 


Designated 
Treatment 


and/or Disposal 
Facility 


Concrete, soil or other 
porous material 
contaminated from spill or 
leak 


≥50 mg/kg PCB Remediation 
Waste 


California 
Hazardous Waste 


Hazardous waste landfill 
permitted by EPA under 
section 3004 of RCRA, or 
by a State authorized 
under section 3006 of 
RCRA, or a PCB disposal 
facility approved under 
TSCA. 


Kettleman Hills 
(PCB disposal 


facility approved 
under TSCA)  


Pipes or other non-porous 
materials 


≥ 100 μg/100 cm2 


≥5 mg/L leachate 
(STLC) 


Concrete, soil or other 
porous material 
contaminated from spill or 
leak 


≥ 500 mg/kg PCB Remediation 
Waste 


California 
Hazardous Waste 


Treatment tank residues and 
filter media  


<50 mg/kg 


< 5 mg/L (STLC) 
leachate 


PCB remediation 
waste 


A facility permitted, 
licensed, or registered by 
a State to manage non-
municipal non-hazardous 
waste 


Altamont Landfill 


Treatment tank residues and 
filter media 


≥50 mg/kg 


> 5 mg/L (STLC) 
leachate 


PCB Remediation 
Waste 


California 
Hazardous Waste 


Hazardous waste landfill 
permitted by EPA under 
section 3004 of RCRA, or 
by a State authorized 
under section 3006 of 
RCRA, or a PCB disposal 
facility approved under 
TSCA. 


Kettleman Hills 
(PCB disposal 


facility approved 
under TSCA) 


Non-liquid cleaning 
materials and personal 
protective equipment waste, 
including non-porous 
surfaces and other materials 
such as rags, gloves, booties 
other disposable personal 
protective equipment, and 
similar materials resulting 
from cleanup activities 


<50 mg/kg Cleanup waste A facility permitted, 
licensed, or registered by 
a State to manage 
municipal solid waste 


Altamont Landfill 


≥50 mg/kg or ≥5 
mg/L leachate 


(STLC) 


California 
Hazardous Waste 


Hazardous waste landfill 
permitted by EPA under 
section 3004 of RCRA, or 
by a State authorized 
under section 3006 of 
RCRA 


Kettleman Hills 
(PCB disposal 


facility approved 
under TSCA) 


Liquid with no more than 
0.5 percent by weight non-
dissolved material (if >0.5 
percent, then see footnotes 
for multi-phasic liquids) 


<0.5 ppb Non-PCB Unrestricted use Sanitary sewer per 
EBMUD Special 
Discharge Permit 
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Table 3. PCB Waste Designations and Disposal Requirements Pursuant to TSCA and California Hazardous 
Waste Regulations 


Waste 
PCB 


Concentration Designation 


Treatment and/or 
Disposal Facility 


Requirements 


Designated 
Treatment 


and/or Disposal 
Facility 


Liquid–multi-phasic 
(sludge, oil-water mixture)1  


<3 ug/L  Non-PCB May be discharged to a 
treatment works or to 
navigable waters 


Sanitary sewer per 
EBMUD Special 
Discharge Permit  


≥ 5 ppm and < 500 
ppm 


PCB Liquid 
Waste2 


California 
Hazardous Waste 


Hazardous waste landfill 
permitted by EPA under 
section 3004 of RCRA, or 
by a State authorized 
under section 3006 of 
RCRA, or a PCB disposal 
facility approved under 
TSCA. Treatment is 
required prior to land 
disposal per Title 22 § 
66268.32(a) 


Kettleman Hills 
(PCB disposal 


facility approved 
under TSCA)  


Liquids and 
decontamination solvents 


≥ 500 ppm PCB Liquid 
Waste 


Incinerator operating in 
compliance with 40 CFR 
§761.70 


Incineration at a 
TSCA registered 


facility 


Liquids and 
decontamination solvents 


≥5 ppm  
< 500 ppm 


PCB Liquid 
Waste 


California 
Hazardous Waste 


High efficiency boiler in 
compliance with 40 CFR 
§ 761.71(a) or (b) 


High efficiency 
boiler  


Any of the above non-liquid 
wastes that are also 
considered low-level 
radioactive waste 


<50 mg/kg PCB/radioactive 
waste if regulated 
for PCB content; 
otherwise LLRW 


Low-level waste disposal 
facility that is authorized 
to receive PCB 
remediation waste with 
PCB <50 mg/kg 


NNSS, non-RCRA 
cell 


Any of the above non-liquid 
wastes that are also 
considered low-level 
radioactive waste 


≥50 mg/kg PCB/radioactive 
waste if regulated 
for PCB content; 
otherwise LLRW 


Low-level waste disposal 
facility that is authorized 
to receive non-liquid PCB 
remediation waste with 
PCB ≥50 mg/kg and 
California hazardous 
waste 


NNSS RCRA cell 


1. If a multi-phasic mixture (i.e., immiscible fluids or both non-liquid and liquid media), you may separate and 
analyze each phase, otherwise manage the waste for TSCA compliance for the phase with the highest PCB 
concentration, unless otherwise specified.  


2. Ibid. 


5.3 Waste Storage 
PCB remediation wastes, such as concrete or soil, with total PCB concentrations at or greater than 
50 mg/kg (or presumed at 50 mg/kg, if unknown) will be loaded directly onto trucks or into storage or 
shipping containers compatible with the waste and in good condition. Containers will be transferred to an 
accumulation area described in Section 5.3.2 below. 
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5.3.1 Containers 
Each PCB waste container will be marked with:  


• the out-of-service date (accumulation start date – the date when waste is first placed in the 
container – for purpose of compliance with hazardous waste regulations) 


• a hazardous waste label that specifies the following: 
o composition (e.g., soil, concrete, PPE)  
o contaminants 
o physical state of the waste (e.g., liquid, solid) 
o hazardous properties of the waste (e.g., flammable, toxic) 
o name and address of the person producing the waste 


• a PCB mark (ML) 


5.3.2 Waste Accumulation Area 
Pending shipment off-site, containers of PCB waste will be held in a waste accumulation area (WAA) 
designated for storage of waste from the project in conformance with federal and state regulations 
applicable to large quantity generators of hazardous waste (40 CFR 262.34 and 22 CCR 66262.34) and in 
compliance with requirements for storage of low-level radioactive waste.  


The WAA is fenced and access is restricted to assigned personnel trained in waste management 
requirements. Warning signs prohibiting unauthorized access are posted, in addition to signage required 
for hazardous and low-level radioactive waste. The PCB ML mark will be posted on the entrances to the 
WAA when PCB wastes are placed in the area. 


Containers with PCB liquids will be stored in secondary containment with capacity at least two times the 
internal volume of the largest PCB container or 25 percent of the total internal volume of all PCB 
containers stored in the WAA, whichever is greater. Waste containers stored in the WAA will be covered 
(e.g., with a tarp) or placed inside a container (e.g., intermodal), or otherwise managed to protect them 
from the elements and prevent releases to the environment. PCB radioactive wastes will be stored in 
packaging and in a manner approved for low-level radioactive waste storage. Hazardous waste labels, 
PCB marks, and out-of-service dates are clearly visible for inspection. 


All regulated waste containers held in the WAA will be inspected weekly. The inspections will be 
documented and corrective actions will be tracked to resolution. Containers found to be in poor condition 
(e.g., rusting) or leaking will be over-packed or the wastes will be transferred to another container.  


The WAA is covered by a written contingency plan in accordance with RCRA and 22 CCR 66265.52. It 
is equipped with emergency equipment, including spill control materials, spill cleanup supplies, PPE 
appropriate for the waste stored, fire extinguisher, emergency eyewash and shower. Storm water controls 
are implemented in and around the WAA, including storm drain inlet protection, sweeping, wattles for 
run-on prevention, and others as appropriate (see Section 8.3.2).  


Hazardous waste may be held in the WAA for a maximum of 90 days. Storage of the PCB wastes for up 
to 90 days in a WAA is requested herein, along with three days to transfer the PCB waste from the point 
of generation to the WAA, to allow for waste consolidation and flexibility in scheduling of shipments to 
an off-site treatment or disposal facility.  
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5.3.3 Waste Acceptance Criteria 
DMS will provide analytical data and waste characterization documentation to the disposal facility for 
review. DMS shall obtain confirmation that all waste proposed to be shipped to the disposal facility meets 
the waste acceptance criteria of the facility and can be accepted in compliance with the facility’s permit. 
A method of communication (email, telephone) regarding the receipt of the waste will be arranged with 
the disposal facility. 


5.3.4 Waste Packaging 
PCB waste will be packaged in accordance with the Department of Transportation’s specifications in 
49 CFR, Parts 171 through 180, as applicable. Waste with total PCB concentration less than 20 ppm or 
containing less than one pound of PCBs does not meet the Department of Transportation’s definition of a 
hazardous material and may be packaged in accordance with Packaging Group III requirements, unless 
other hazards associated with the PCB waste cause it to require packaging in accordance with Packaging 
Groups I or II.  


Each container with 50 mg/kg or greater of PCBs (per the designation discussed in 5.2 above) and each 
PCB item will be marked with an ML label specified in 40 CFR Section 761.4 and a hazardous waste 
label.  


5.3.5 Waste Manifests 
Waste streams with total PCB concentrations equal to or greater than 50 mg/kg and waste designated as 
non-RCRA hazardous waste must be shipped under a uniform hazardous waste manifest (EPA Form 
8700-22) per 40 CFR 761 Subpart K and Title 22 CCR, respectively. Waste streams with PCB 
concentrations of less than 50 mg/kg will not require a hazardous waste manifest.  


Waste streams with total PCB concentration of 20 ppm or greater or containing more than one pound of 
PCBs regardless of concentration is subject to the DOT’s Hazardous Materials Regulations at 49 CFR 
Parts 171 through 180. The following shipping descriptions will be used for PCB waste subject to DOT 
regulations, unless characteristics of the waste require another shipping description: 


• “UN2315, polychlorinated biphenyls, liquid, 9, PG II” or  


• “UN3432, polychlorinated biphenyls, solid, 9, PG II” 


As the PCBs waste will be transported by highway or rail, the PG is changed from II to PG III. 


Shipments of reportable quantities of PCBs (one pound by weight of PCB in a single container) will be 
described by one of the following:  


• “UN2315, RQ, Polychlorinated biphenyls liquid, 9, PG II” or 


• “UN3432, RQ, Polychlorinated biphenyls, solid, 9, PG II” 


Waste not subject to DOT requirements (less than 20 ppm PCBs or less than one pound) will be described 
on the manifest as ‘‘Non-DOT Regulated PCBs.”  


If the waste is designated as a California hazardous waste the following waste code will be used to 
describe the waste, as appropriate:  


• 261, Polychlorinated biphenyls and material containing PCBs; or 
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• 731, Liquids with polychlorinated biphenyls > 50 mg/L 


The following information will be specified on each manifest:  


• For each bulk load of PCBs, the identity of the PCB waste, the earliest date of removal from 
service for disposal, and the weight in kilograms of the PCB waste. 


• For each PCB Article Container or PCB Container, the unique identifying number, type of PCB 
waste (e.g., soil, debris, small capacitors), earliest date of removal from service for disposal, and 
weight in kilograms of the PCB waste contained. 


• For each PCB Article not in a PCB Container or PCB Article Container, the serial number if 
available, or other identification if there is no serial number, the date of removal from service for 
disposal, and weight in kilograms of the PCB waste in each PCB Article. 


For PCB waste that is designated as a California hazardous waste, one copy of the manifest will be mailed 
to: DTSC Generator Manifests, P.O. Box 400, Sacramento, California 95812-0400.  


5.4 Transportation for Off-Site Disposal 
PCB waste will be shipped in packaging conforming to the requirements of the DOT and the receiving 
facility.  


Bulk PCB remediation waste will be loaded directly onto trucks, properly contained and covered to 
prevent exposure to precipitation. If there is a delay in shipment, the loaded transport vehicle will be 
staged in the WAA until it can be shipped.  


All loads will be marked, labeled, and placarded as required by the DOT. For any liquid PCB wastes, 
each transport vehicle loaded with PCB containers that contain more than 99.4 pounds of liquid PCB at 
concentrations greater than or equal to 50 ppm will be marked on each end and each side with the ML 
mark as described in 40 CFR §761.45(a). 


Waste containers and unloaded, as well as loaded, transport vehicles will be weighed to ensure manifests 
and shipping papers accurately reflect the weight of the loaded wastes (within 10 percent).  


5.4.1 Notification of PCB Activity pursuant to Toxic Substances Control Act  
For transport of waste with PCB concentrations equal to or greater than 50 mg/kg, DMS will only utilize 
a transporter that has submitted to EPA Headquarters a “Notification of PCB Activity” using EPA Form 
7710-53, per 40 CFR 761.205 and who is registered with the California Department of Toxic Substance 
Control. 


5.5 Confirmation of Waste Receipt and Certificate of Disposal  
Following the shipment of waste to the designated facility, a confirmation by telephone, email, or as 
otherwise agreed with the facility, will me made that the facility actually received the waste. This 
confirmation will be made by the close of business the day after receipt of the signed manifest from the 
storage or disposal facility.  


If the hand-signed manifest has not been received within 35 days after the transporter accepted the PCB 
waste, DMS or LBNL shall contact the receiving facility to determine whether the PCB waste has 
actually been received. If the PCB waste has not been received, DMS or LBNL will contact the 
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transporter to determine the disposition of the PCB waste. If LBNL has not received a hand-signed 
manifest from the designated facility within 10 days from the date of the contact with the transporter, 
DMS will prepare and LBNL will submit an exception report to the EPA Regional Administrator for 
Region 9 and the DTSC. 


Pursuant to 40 CFR 761.218, disposal facilities will be required to provide a certificate of disposal for 
each PCB waste identified on a manifest. The disposal facility must send the certificate within 30 days of 
the actual disposal date. Per 40 CFR 761.218, LBNL will retain a copy of the certificate for 3 years. 


LBNL will notify EPA if LBNL has not received a certificate of disposal within 13 months from the date 
of removal from service for disposal, or the certificate shows the PCBs were disposed of more than one 
year after the date they were removed from service.  


6 CLEANUP VERIFICATION SAMPLING 
Verification sampling will be conducted after the slabs, utilities, and soils are removed from the Site per 
the excavation design described in Section 4. All verification soil samples will be collected, managed, and 
analyzed according to the procedures discussed in Section 4.5. All results will be reported on a dry weight 
basis.  


6.1 Sample Design Parameters 
The verification sampling will be conducted in a manner designed to avoid decision errors resulting in 
residual PCBs remaining in the soil at the Site at concentrations that may impact human health or the 
environment. To avoid such errors, a statistical testing process will be used to develop the basis for the 
sampling grid used to verify that the soil cleanup goal (0.97 mg/kg) has been effectively achieved. 


The statistical hypotheses are: 


Ho: the true mean total PCB concentration in residual soil is greater than 0.97 mg/kg 


Ha: the true mean total PCB concentration in residual soil is at or less than 0.97 mg/kg 


Unless there is conclusive information from the verification sampling data to reject the null hypothesis 
(i.e., Ho, the baseline condition) for the alternative hypothesis (i.e., Ha, achievement of the cleanup goal), 
it will be assumed that the baseline condition is true. 


The primary consequence of making a false rejection (type I) error by incorrectly rejecting a true null 
hypothesis is that soil containing PCBs at concentrations greater than the cleanup goal would be left on 
site, possibly endangering human health and the environment.  


The primary consequence of making a false acceptance (type II) error by failing to reject a false null 
hypothesis is considerable expense to LBNL associated with remobilization to remove and dispose of soil 
containing PCBs at concentrations less than the cleanup goal. 


Accordingly, due to the higher consequence of possibly endangering human health and the environment 
by potentially rejecting Ho when residual contamination is present at concentrations greater than the 
cleanup goal, a false rejection error tolerance is set to be no higher than 10 percent and a false acceptance 
decision error tolerance is set to be no higher than 20 percent. The extent of the grey region will be set at 
0.2 mg/kg. In this case, acceptance of the grey region indicates that LBNL is willing to accept a higher 
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probability of cleaning up soil between 0.77 and 0.97 mg/kg given that it will require fewer confirmation 
samples than if a narrower grey region (e.g., 0.1 mg/kg) were selected. 


6.2 Sampling Design 
A verification sampling grid will be applied to the final excavated areas, defined here as decision units, to 
verify that cleanup goals were achieved. The grid was developed using the Visual Sampling Plan (VSP) 
software (Matzke and others, 2014) using the decision error parameters defined in Section 6.1 and a site-
specific estimate of the coefficient of variation for the soil strata beneath soil containing PCB 
concentrations greater than 0.97 mg/kg (Appendix A). Based on this estimate of variance, a regular grid 
with a minimum sample spacing of XX feet was determined to be suitable to meet the verification 
sampling objectives. The technical basis for this determination is provided in Appendix A. [Note: A 
sample spacing value will be added to this paragraph after the VSP calculation incorporating new soil 
characterization data is completed.] 


Either a square or triangular grid that meets the sample spacing requirements stated above will be 
generated using VSP. If the excavation and backfilling of the Site are conducted in phases, the sampling 
grid may be applied independently to multiple decision units at different stages of the project to facilitate 
efficient sequencing of the demolition. The grid will be applied using a random start position established 
for each decision unit and oriented based on magnetic north, when appropriate. The grid spacing will be 
fixed at XX feet and samples will be collected at grid nodes of all full squares or triangles within the 
excavated area. [Note: A grid spacing value will be added to this paragraph after the VSP calculation 
incorporating the new soil characterization data is completed.] 


Per the requirements of Section 7, the grids will be measured, grid nodes physically marked, and sample 
locations and elevations surveyed by a licensed surveyor or other appropriate method approved by the 
LBNL Project Manager.  


6.3 Cleanup and Backfill Decision Parameters 
Verification sample results will be analyzed spatially and used to calculate the 95 percent upper 
confidence limit on the mean (95 UCL) for direct comparison to the cleanup goal. It is expected that ten 
or more valid data points will be required to develop the 95 UCL but specific statistical testing will need 
to be performed for each data set to confirm the number of samples required for the calculation. Single 
point sample results within a decision unit (defined in Section 6.2) may exceed the cleanup goal, but 
additional cleanup would only be required if the 95 UCL concentration is determined to be greater than 
the cleanup goal or if the spatial analysis of the results shows that adjacent sample results exceed the 
cleanup goal. If adjacent samples exceed the cleanup goal, LBNL will prepare a map showing the spatial 
distribution of the verification sample results and the need for additional excavation will be determined 
jointly by EPA and LBNL. Otherwise, the cleanup goal will be declared to have been met for the decision 
unit. When valid sample counts in a decision unit are fewer than is required to calculate the 95 UCL, all 
sample results must be at or less than the cleanup goal for the cleanup goal to be met for the decision unit. 
Any decision unit for which LBNL confirms that the cleanup goal is met may be backfilled. If the cleanup 
goal is not met, additional excavation and sampling may be performed. Cleanup verification under these 
circumstances will be based on a re-evaluation of the entire decision unit based on the process described 
above. If additional excavation is not possible, the excavation boundaries and areas of known residual 
PCB concentrations above the cleanup goal will be surveyed by a California licensed land surveyor using 
the UC grid system prior to backfilling. The location(s) of known residual contamination, if any, will be 
documented in the cleanup completion report (see Section 12). 
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7 FIELD SAMPLING METHODS 
Soil samples will be collected for verification of cleanup completion as described in Section 6. Soil and 
concrete samples may also be collected for additional site characterization if determined necessary either 
during demolition or during collection of samples per the Sampling and Analysis Plan PCB Data Gaps, 
Concrete and Soil Old Town Phase I Demolition 2015 (DMS, 2015a). Samples will be collected in 
accordance with the soil sampling protocol described in Section 7.1 below. 


7.1 Soil Sampling 
The following supplies will be required for soil sample collection: 


• Pre-cleaned containers (4-ounce jar with Teflon-lined cap [wide-mouth jars are preferred])  
• Sample identification labels (pre-printed preferred) 
• Phosphate-free detergent 
• Tap water 
• Distilled or deionized water 
• Hexane for decontamination; to be provided by the laboratory in a squeeze bottle 
• Chain-of-custody (COC) forms (Example in Figure 11)  
• Disposable gloves, nitrile gloves are recommended; latex gloves must not be used due to possible 


phthalate contamination 
• Safety glasses, hearing protection, and other personal protective equipment such as leather gloves, 


safety shoes, and hard hats, to be specified in the work package for each task and work location 
• Paper towels 
• Permanent marker, wax pencils, and pens 
• Measuring tape 
• Stakes for marking soil sample locations  
• Sample packaging and shipping supplies, such as bubble wrap and packing material 
• Bagged ice or “Blue Ice” and coolers 
• Temperature blank 
• Field log book 
• Maps of areas being sampled  
• Camera 


Soil samples will be collected consistent with the Compendium of ERT Soil Sampling and Surface 
Geophysics Procedures (EPA, 1991) and the Standard Operating Procedures, Soil Sampling (Scientific 
Engineering Response and Analytical Services, 2001). Verification samples will be collected by manual 
sampling methods (e.g., scoops, trowels, scoops, or hand auger) or directly from the excavator bucket. 
Due to the lack of precision with respect to actual depth or location when collecting samples from the 
backhoe or excavator bucket, this method shall not be used unless more precise methods are not possible. 
If necessary to collect samples from the backhoe or excavator bucket, field sampling technicians shall 
take measures to minimize uncertainties in sample location and depth. 


Subsurface soil samples for additional site characterization may be collected using a direct-push method 
or a hand auger in addition to the methods described above.  
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Figure 11. Example Chain-of-Custody Form 


Chain-of-Custody Form  
Project Number:    Project Name:  Old Town Demolition 


Phase 1 


N
o.


 o
f C


on
ta


in
er


s 


Request for Analysis Chain-of-Custody No.: 


Sampler's Name 


       


Page   _  of     _ 


Field Sample ID Date Time 


C
om


p.
 


G
ra


b 


Matrix Additional Requirements 


                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
Relinquished by: (Signature and affiliation) Date and Time: Received by: (Signature and affiliation) Date and Time: 


Relinquished by: (Signature and affiliation) Date and Time: Received by: (Signature and affiliation) Date and Time: 


Relinquished by: (Signature and affiliation) Date and Time: Received by: (Signature and affiliation) Date and Time: 


Notes:  For Laboratory Use 
Only 


Data package:  Level III  


Turnaround time:   
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Collection of soil samples will be performed as follows: 


1. Preparation 


1.1. Organize the sampling supplies in a clean area in the vicinity of the sampling point. 


1.2. Identify the area to be sampled. 


1.3. Don safety glasses, disposable gloves, and other personal protective equipment required per the 
the safety section of the work package depending on field location and conditions (e.g., hard hat, 
safety boots).  


1.4. If a thick, matted root zone is present at or near the surface, it should be removed before the 
sample is collected. 


2. Dressing Vertical or Near Vertical Soil Surfaces 


Any time a vertical or near vertical surface is sampled, such as created when shovels, excavator 
bucket, or similar devices are used for subsurface sampling, the surface should be dressed (scraped) to 
remove smeared soil. This is necessary to minimize sample cross-contamination due to smearing of 
material from other levels. 


To dress the soil, using a previously decontaminated metal knife, trowel or similar tool, scrape off the 
top layer of soil prior to collecting a sample.  


3. Sampling with Stainless Steel Spoons 


Stainless steel spoons or disposable trowels and/or scoops may be used for surface soil sampling to 
depths of approximately 6 inches below ground surface where conditions are generally soft and non-
indurated and there is no problematic vegetative layer to penetrate. 


To collect another sample, change gloves, decontaminate the sampling spoon, trowel, or scoop per the 
procedure described in Section 7.4 below, and collect the next sample. 


4. Sampling from Excavator or Backhoe Bucket  


4.1. Prior to sample collection, remove paint, grease and rust by brushing, wiping, or other method, 
and decontaminate the bucket per procedure in Section 7.4. 


4.2. Dress the surfaces to be sampled per procedure in paragraph 2 above. 


4.3. Collect sample from the center of the bucket.  


4.4. Fill the 4-ounce sample container with 30-50 grams of soil.   


4.5. To collect another sample, change gloves, decontaminate the bucket per the procedure described 
in Section 7.4 below, and repeat steps 2 through 4.4. 


5. Sampling with Hand Augers 


Hand augers may be used to advance boreholes and collect soil samples in the shallow subsurface 
intervals. Typically, a two- to four-inch stainless steel auger bucket with a cutting head is used.  


5.1. Remove grease and rust by brushing, wiping, or other method and decontaminate the bucket per 
the procedure described in Section 7.4 prior to sample collection. 
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5.2. Advance auger bucket to required depth by simultaneously pushing and turning using an 
attached handle. 


5.3. Remove the bucket used to advance the hole and attach a clean bucket. Place the clean auger 
bucket in the hole and fill with soil to make up the sample and remove.  


5.4. Discard top inch of soil in the auger bucket. 


5.5. Place 30 to 50 grams of soil in a 4-once jar. 


5.6. To collect another sample, change gloves, decontaminate the hand auger bucket per the 
procedure described in Section 7.4 below, and repeat steps 5.1 through 5.5 above. 


6. Sampling Using the Direct Push Method 


6.1. Using a decontaminated sampler with an acetate sleeve, push or drive the sampling rod to the 
desired soil interval and extract the sampling rod from the ground. 


6.2. Extract the acetate sleeve from the sampler and cut the desired sample intervals using a 
decontaminated hacksaw or other cutting tool. The size of the sample will be sufficient to 
provide 30 to 50 grams of soil (approximately two-inch length of acetate sleeve). 


6.3. Place precut polyethylene liners and plastic caps on both ends of the sample interval. 


6.4. To collect another sample, change gloves, decontaminate sampler per the procedure described in 
Section 7.4 below, and repeat steps 6.1 through 6.3 above. 


7. Marking Sample Locations and Recording Sample Information  


7.1. Mark the sample location with a stake with the sample ID number. 


7.2. Note sample location on figure of the Site. 


7.3. Complete sampling records in the field logbook and fill out the COC form per Section 7.10.  


7.2 Concrete Sampling 
For concrete sample collection, the following equipment is required in addition to equipment listed in 
Section 7.1 above:  


• Rotary impact hammer variable speed drill 
• One-inch or other suitable (half-inch, three-quarter-inch, etc.) diameter carbide tip drill bits  
• Brush and cloths to clean area  
• One-quart Cubitainer with the top cut out to collect the powder sample or aluminum foil 
• Cleaned glass container (3 oz. or 60 mL) with Teflon lined cap 
• Dedicated vacuum cleaner with a disposable filter or a vacuum pump with a high-efficiency 


particulate filter  
Concrete samples will be collected consistent with the Standard Operating Procedure for Sampling 
Porous Surfaces for PCBs (EPA, 2011). An impact hammer drill or similar tool will be used to collect 
approximately 15 grams of concrete. Collection of concrete samples will be performed as follows: 


1. Organize the sampling supplies in a clean area in the vicinity of the sampling point. 
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2. Wear disposable gloves, safety glasses, a respirator, and other required personal protective 
equipment dependent on the sampling location and specified in the work package (e.g., hard hat, 
safety boots) while sampling. 


3. Identify the area to be sampled. For easy identification, sample locations may be pre-marked 
using a marker or paint. (Note: the actual drilling point must not be marked.) 


4. Using a decontaminated drill bit or similar tool, remove approximately 15 grams of concrete and 
place into a 4-ounce sample container. A half-inch deep hole generates about 10 grams (20 mL) 
of powder.  


a. Lock the carbide drill bit into the impact hammer drill and plug the drill into an 
appropriate power source (e.g., extension cord equipped with a ground fault circuit 
interrupter).  


b. Remove any surface debris with a clean brush or cloth prior to drilling. Note in the 
sampling logbook.  


c. Begin drilling in the designated location. Apply steady even pressure.  


d. The drill will provide a finely ground powder that can be easily collected.  


e. Use a Cubitainer with the top cut off or aluminum foil to transfer the powder to the 
sample container. 


f. Samples should be collected at half-inch depth intervals. Thus, the initial surface sample 
should be collected from 0 to 0.5 inches. A half- inch deep hole generates about 10 grams 
of powder. Multiple holes located closely adjacent to each other may be needed to 
generate sufficient sample volumes for PCB analysis.  


5. Seal the container with the lid, label it, and place it in a resealable bag inside a cooler with ice per 
Section 7.8. 


6. Mark the centroid of the sample location with a stake or with an indelible marker on concrete or 
other non-porous surface and mark the location with a sample ID number. 


7. To collect another sample, change gloves, decontaminate drill bit per Section 7.4 and repeat steps 
3 through 6. 


8. Complete sampling records in the field logbook and fill out the COC form per Section 7.10.  


7.3 Liquid Sampling 
Liquids that require sampling, including storm water and other liquids in pipes, pits, and vaults may be 
encountered. In addition to equipment listed in Section 7.1 above, the following equipment is required: 


• Pre-cleaned one-liter amber glass bottles 


• Disposable bailer or other sampling equipment  


• Stainless steel scoop and bucket 


• Smaller pre-cleaned glass containers if necessary to scoop liquid samples into the sampling bottle 
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To collect the liquid samples, follow these steps:  


1. Organize the sampling supplies in a clean area in the vicinity of the sampling point. 


2. Wear disposable gloves, safety glasses and other personal protective equipment required per the 
work package while sampling. 


3. Identify the area to be sampled. For easy identification, sample locations may be pre-marked 
using a marker or paint. (Note: the actual drilling point must not be marked.) 


4. Collect samples directly from the liquid source by pouring directly into the laboratory supplied 
one-liter amber glass jar. If necessary a smaller container, like a clean soil sampling jar, may be 
used to scoop the liquid into the amber jar.  


5. If sampling from a pit or open vessel use a disposable bailer or other sampling equipment to 
recover sufficient sample volume. 


6. Transfer the liquid into the sample container, taking care not to spill the liquid.  


7. Seal the container with the lid, label it, and place it in a resealable bag inside a cooler with ice. 


8. Mark the location with a sample ID number if possible or identify the location in the field 
logbook. 


9. To collect another sample, change gloves, and repeat steps 1 through 4. 


10. Complete sampling records in the field logbook and fill out the COC form per Section 7.10.  


7.4 Decontamination of Sampling Equipment 
All non-disposable equipment that comes into contact with potentially contaminated materials will be 
decontaminated in accordance with 40 CFR § 761.79 (c)(2). Decontamination will occur prior to each use 
of a piece of non-disposable equipment. Disposable equipment intended for one-time use will not be 
decontaminated, but will be packaged for appropriate disposal.  


Lightly contaminated tools (i.e., with no visible soil or debris adhered to the tool) may be decontaminated 
by swabbing surfaces with a paper towel moistened with hexane.  


Heavily contaminated tools and equipment (with soil or debris adhered) will be decontaminated as 
follows:  


1. Assemble three decontamination buckets or containment (e.g., plastic pools) for excavator 
bucket. The first bucket or containment contains a detergent and potable water solution, the 
second bucket is for water rinsate, the third is for hexane.  


2. Scrap off adhered soil from the tools or equipment using brushes, shovels, or other tools. 


3. Place all equipment and utensils in the detergent and water bucket or containment.  


4. Scrub each piece thoroughly using the scrub brush to remove all soil.  


5. Next, rinse each piece with water, followed by a rinse with hexane.  
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6. Place the rinsed pieces on clean paper towels or clean plastic sheeting for large equipment and 
individually dry and inspect each piece. Note: all pieces should be dry prior to reuse.  


Transfer the water generated into a waste storage vessel designated for investigation derived liquid waste.  


Equipment used to collect samples in the former waste yard where there is potential for radioactive 
contamination will be subject to radiological survey before it can be decontaminated to segregate 
radiologically-impacted decontamination waste. 


7.5 Investigation Derived Waste 
Disposable equipment intended for one-time use and filters from vacuums used during sample collection 
will not be decontaminated, but will be placed in a double lined plastic trash bag with used gloves and 
other disposable personal protective equipment for appropriate disposal following use. The bag will be 
dated and labeled with a completed “Pending Analysis” label and stored in a water tight container at a 
preselected location. Wastewater from decontamination activities will be accumulated in a holding vessel, 
stored per Section 5.3, and analyzed for disposal.  


Information obtained during sample collection that is relevant to waste characterization will be provided 
to LBNL’s waste management personnel. Such information may include the composition and percentages 
of different constituents in the waste stream, physical state, and other characteristics. All waste will be 
characterized, managed, and transported off-site as described in Section 5 above. Disposal will be in 
conformance with Subpart D—Storage and Disposal, of 40 CFR 761.  


Excess material from samples will be disposed of appropriately by the analytical laboratory in 
conformance with the analytical laboratory’s waste management program.  


7.6 Sample Containers, Preservation and Holding Time 
All sample containers provided by the analytical laboratory will be pre-cleaned by the manufacturer 
according to EPA requirements. Sample temperature requirements will include storage and transportation 
at or less than 6 degrees Celsius. Preservation requirements and holding times for PCB samples are listed 
in Table 4. 


Table 4. Containers, Preservation, and Holding Time Requirements 


Analytical 
Parameter 


Matrix Analytical 
Method Number Sample Containers 


Preservation 
Requirements 


Holding 
Times 


PCBs 


Soil 


EPA Method 
8082A 


4-ounce glass jar 
Teflon-lined cap or an 
acetate sleeve 


Cool to 
≤ 6oCelsius 


14 days for 
extraction/ 
40 days for 


analysis 


Water 
1 liter amber glass with 
Teflon-line cap 


Cool to 
≤ 6oCelsius 


7 days for 
extraction/ 
40 days for 


analysis 


PCB 
Congeners 
(for sewer 


Rain-
water 


EPA Method 
1668 (only 


congeners per 


1 liter amber glass with 
Teflon-line cap 


Cool to 
≤ 6oCelsius 40 days 
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Table 4. Containers, Preservation, and Holding Time Requirements 


Analytical 
Parameter 


Matrix Analytical 
Method Number Sample Containers 


Preservation 
Requirements 


Holding 
Times 


discharge 
only) 


EBMUD permit) 


Notes: 
EPA United States Environmental Protection Agency 
PCB polychlorinated biphenyl 
Sample preparation and required analysis is discussed in Section 9.1 below 
EBMUD Permit is provided in Appendix [appendix number to be added] 


7.7 Documentation of Sample Collection and Shipment 
7.7.1 Field Notes 
Field documentation will include, at a minimum, entries in a field logbook, notes on sample location 
maps, and copies of preprinted COC forms (example in Figure 11. Example Chain-of-Custody Form). 


7.7.2 Field Logbooks 
A field logbook with consecutively numbered pages will be assigned to each sampler. All entries into the 
logbook will be recorded in indelible ink. At the end of each workday, the responsible sampler will cross 
out, sign, and date any unused portions of the logbook page last used. If it is necessary to transfer the 
logbook to another person, the person relinquishing the logbook will sign and date the last page used, and 
the person receiving the logbook will sign and date the next page to be used. At a minimum, the field 
logbook will contain the following information: 


• Sample location, sample number, sample depth, and material type 
• Required analysis 
• Site or sampling area sketch showing sample location and measured distances 
• Sampler's name(s) 
• Date and time of sample collection 
• Designation of sample as composite or grab 
• Type of sampling equipment used 
• Field observations and details related to analysis or integrity of samples (e.g., weather conditions, 


noticeable odors, colors, etc.) 
In addition to the sampling information, the following specific information will also be recorded in the 
field logbook for each day of sampling: 


• Team members and their responsibilities 
• Time of arrival on site and time of site departure 
• Other personnel on-site 
• Summary of meetings or discussions  
• Deviations from sampling plan, site safety plans, and/or SOPs  
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• Changes in personnel and responsibilities with reasons for the changes 
• Levels of safety protection 
• Calibration readings for any equipment used and equipment model and serial number 


7.7.3 Site Plans 
Site drawings are invaluable for establishing and recording the location of sample collection, or making 
notations for field observations. Building floor plans will be used to identify previous sample locations 
and areas for sampling to address data gaps.  


7.7.4 Photographs 
Photographs will be taken at areas of interest and at all sample locations. They will serve to verify 
information entered in the field logbook. For each photograph taken, the following information will be 
written in the logbook: 


• Time, date, location, and weather conditions 
• Description of the subject photographed 
• Name of person taking the photograph 


7.8 Sample Numbering and Labeling 
Samples will be uniquely designated with a sample identification number conforming to the requirements 
of RP-006 Sample Collection Procedure, DMS-7209030-RIP-45 Rev. 0, April 2015 (DMS, 2015b). 
Relevant sample prefixes that will apply to samples collected per this Cleanup Plan are: 
• SC Concrete sample 
• SD Soil/similar debris 
• SE Sediment/sludge sample 
• LH Liquid sample  


EXAMPLE OF SAMPLE IDENTIFICATION NUMBER: B16-SC-YY where B-16 indicates 
Building 16, SD denotes soil and YY is the consecutive sample number for that type of sample 
media for the entire project. 


The following information shall be marked with an indelible marker on a sample label or a tag affixed to 
each sample container: 


• Sample identification number  
• Date and time sample was obtained 
• Sampler's initials 


A “Sample Tracking Log” will be maintained by the sampling personnel to track all collected samples. 
The log will contain the following information:  


• Sample field identification number  
• Sample location 
• Date and time sample was obtained 
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7.9 Sample Locations 


A table of all sample identification numbers and a figure indicating approximate locations of the samples 
will be provided to the surveyor. All sample locations for soil samples will be surveyed by a California 
licensed land surveyor using the UC grid system. 


7.10 Sample Custody 
Sample custody is the responsibility of the field crew from the time of sample collection until the samples 
are delivered to the laboratory, accepted by the laboratory courier service for delivery to the laboratory, or 
until the samples are accepted for shipment by a commercial courier. Thereafter, the laboratory 
performing the analysis will maintain custody. 


A sample is under custody if one or more of the following criteria are met: 


• It is in the sampler’s possession 
• It is in the sampler’s view after being in possession 
• It is in a designated secure area 


A COC form will be the controlling document to ensure that sample custody is maintained. Figure 11 
provides an example of a COC form. Sampling personnel will complete the COC form prior to 
transferring samples to the laboratory. In addition to providing a custody exchange record for the samples, 
the COC form serves as a formal request for sample analyses. 


The COC forms will be completed, signed, and distributed as follows: 


• One copy retained by the sample coordinator  
• The original sent to the analytical laboratory with the sample shipment 


After the laboratory receives the samples, the laboratory sample custodian will inventory each shipment 
and note on the “Cooler Receipt Checklist” form any discrepancy in the number of samples, temperature 
of the cooler or broken samples, and other QC issues related to sample custody. The laboratory will 
immediately notify the project chemist of any problems identified with the shipped samples in order to 
determine the appropriate course of action. 


Each time the sample custody is transferred to a different organization, the custodian transferring custody 
will sign the COC on the “Relinquished By” line, and the new custodian will sign the COC on the 
“Received By” line. The date, time and company affiliation will accompany each signature. The 
laboratory will immediately notify the project chemist in the event the COC is broken. A decision will be 
made as to the fate of the sample(s) in question on a case-by-case basis. The sample(s) will either be 
processed “as-is” with custody failure noted along with the analytical data or rejected with resampling 
scheduled, if necessary. Any non-conformance associated with the samples will be noted by the 
laboratory in a case narrative and discussed in the cleanup report. 


7.11 Sample Packaging and Shipment 
Samples will be placed in sample coolers. A temperature blank will be placed in every cooler at the 
beginning of the sampling before collecting the first sample. All sample containers will be protected with 
bubble wrap. Ice, double-bagged in re-sealable bags, will be added to the cooler in sufficient quantity to 
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keep the samples at or less than 6 degrees Celsius for the duration of the shipment to the laboratory. 
Sample cooler drain spouts will be taped from the inside and outside of the cooler to prevent any leakage. 


When samples are picked up by the analytical laboratory’s courier service, the COC form will be signed 
by the sampler relinquishing the samples and the analytical laboratory’s courier receiving them. 


7.12 Quality Control 
The following field quality control (QC) samples will be collected to evaluate precision, accuracy, and 
representativeness of the sampling and analysis process.  


7.12.1 Field Duplicates 
Field duplicate samples will be collected at a minimum frequency of 1 per 20 samples. Although 
contamination in soil and concrete is heterogeneous, the field duplicates will assist to evaluate overall 
sampling and analysis precision as well as representativeness of sample results. 


7.12.2 Matrix Spike and Matrix Spike Duplicates 
Although soil is heterogeneous, matrix spike and matrix spike duplicates will be analyzed to evaluate the 
effects of sample matrix on the performance of the PCB analysis. Soil samples submitted for matrix spike 
(MS) and matrix spike duplicate (MSD) analysis will be composited at the laboratory before preparation 
and analysis. The matrix spike will evaluate the potential bias that may affect accuracy and the matrix 
spike duplicate will evaluate the precision of the preparation and analysis procedures, as discussed in 
Section 10.2. The MS/MSD will be collected at a frequency of five percent of the total soil samples. The 
soil samples for MS/MSD analysis will be noted on the COC form.  


7.12.3 Equipment Blanks 
Equipment rinsate blanks will be collected during soil and concrete sampling to assess the effectiveness 
of the decontamination process. To collect the equipment blank, a sample of analyte free water (deionized 
water) will be poured through decontaminated field sampling equipment prior to the use of the equipment 
to collect the next sample. The equipment blank will be collected into a 1-liter amber bottle for analysis of 
PCBs by EPA Method 3520C/8082A. Equipment blanks will be collected at a frequency of one per day 
for each type of non-disposable equipment used to collect soil samples. 


7.13 Field Variances 
Field conditions at the time of sampling may dictate that the actual samples be collected using techniques 
not described in this cleanup plan, or ones that are otherwise not in conformance with the approach 
described. Any deviations from this cleanup plan will be performed in consultation with and approval by 
LBNL’s Environmental Services Group. If major deviations are required, EPA will be notified and a 
mutually agreeable alternative will be developed. All deviations will be reported in the cleanup report.  


8 HEALTH, SAFETY, AND ENVIRONMENTAL PROTECTION 
The cleanup will be conducted in a manner that is protective of worker’s safety, worker’s  and public 
health, and of the environment, as discussed below.  
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8.1 Worker Safety  
All activities performed in support of this cleanup plan will be conducted in accordance with the 
DMS Site-Specific Health and Safety Plan (SSHASP) (DMS, 2015c) and work packages that include 
task-specific hazard analyses. The purpose of the SSHASP is to provide information and direction 
to the Old Town Demolition Project team, contractors, and general visitors regarding the hazards 
associated with the investigation, deactivation, demolition, site remediation operations, and 
hazardous waste disposal activities at the site, as well as the approach to minimize personnel 
exposure to these potential hazards.  


The SSHASP meets the requirements contained in the Occupational Safety and Health 
Administration’s (OSHA) 29 Code of Federal Regulations (CFR) 1926, “Safety and Health 
Regulations for Construction,” and DOE’s 10 CFR 851, “Worker Safety and Health Program.” 
The SSHASP also meets the State of California Department of Industrial Relations requirements for 
worker safety in Title 8 of the California Code of Regulations.  


The requirements of the SSHASP apply to all personnel that are working at or visiting the 
Site.This includes, but is not limited to, personnel from DMS, LBNL, DOE, state and federal 
regulators, subcontractors, and authorized visitors. The Site is not accessible to the general public. 


8.1.1 Potential Hazards  


The following two principal categories of hazard sources are associated with the project: 


• Physical hazards associated with soil remediation: remediation operations at the Site present 
physical hazards associated with working outdoors, operating and working around heavy 
equipment, lifting and moving materials, and other hazards typically found on construction 
and demolition sites. 


• Chemical and radiological hazards: Chemical and radiological contaminants will be 
encountered during cleanup of the Site, including the contaminants known to be present in soil 
and concrete. The sources and locations of the contaminants are also listed in Table 5.  


Table 5. Hazardous Materials Present at the Phase 1 Old Town Demolition Project 


Hazardous Materials  Source or Location 


Silica dust • Concrete and similar substrates contain crystalline silica 


Radioactivity • Sanitary sewer piping 
• Concrete slab in radioactive waste yard where spills may have occurred 
• Soil where spills and leaks may have occurred 


PCBs • Soil under and around building slabs, particularly near utility trenches and 
oil pipes 


 PCB i d il l i  f  ill  b d b ildi  l b  
Metals, including mercury • Contamination in the sewer line 


• Contamination in the concrete slab 


Volatile Organic Compounds 
and Petroleum Hydrocarbons 


• Soil under building slab 
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All cleanup tasks performed at the Site will be evaluated for safety and health risks prior to initiating 
that task by the project safety officer. The project safety officer will monitor Site conditions during the 
cleanup to identify any unforeseen hazards. All efforts will be made to identify all potential hazards 
associated with the tasks. Steps that will be implemented to control known and unanticipated hazards 
are discussed in the following section. 


8.1.2 Hazard Controls 


Measures for controlling specific hazards anticipated during soil remediation are described in the 
SSHASP. Job-specific hazards and applicable hazard controls will be included in job-specific work 
packages developed for each activity associated with implementing this cleanup plan. The following 
major categories of hazard controls will be evaluated and included in the work packages: 


• Elimination of hazards: Elimination of hazards is the highest priority and will be assessed as 
the first option.  


• Engineering controls: If hazards cannot be eliminated, the preferred method is for mitigation 
with engineering controls. Engineering controls may include, for example, wetting of soils to 
eliminate dust generation, or the erection of barriers and barricades to prevent human 
intrusion. 


• Administrative controls and general work practices: The second method to prevent or 
mitigate a hazard is the use of administrative controls, including the general DMS work 
practices. All personnel are required to understand and follow the health and safety controls 
that govern work. All personnel are required to comply with job hazard analyses, work 
control procedures, and any additional applicable requirements. All personnel will attend 
daily briefings and safety meetings as appropriate for their assigned activities (e.g. clerical 
personnel would not typically attend the morning pre-job briefing but would attend relevant 
safety meetings). All DMS personnel are authorized to stop work if they have a reasonable 
belief that it poses an imminent danger, a life-threatening situation, or other serious hazard. 


• Personal protective equipment: PPE is the last line of defense to control exposure to hazards. 
When using PPE, DMS workers shall know the use and protection limits of the PPE, use the 
proper PPE assigned for the task or area, ensure that the PPE fits properly, ensure that the PPE 
is free from defects, leave the area immediately if the PPE is damaged, and inspect other 
worker’s PPE and inform them of any problems. 


8.2  Public Safety 
Public safety will be ensured by restricting access to the Site during demolition, cleanup, sampling, 
and restoration work, and by ensuring that PCBs do not leave the Site in fugitive dust emissions at 
concentrations greater than allowable concentrations. The methods of controlling and monitoring 
emissions are described in the following subsections.  


The Site is located within the LBNL Facility, to which access by the general public is restricted. To 
protect non-project LBNL workers and visitors, the Site has been fenced off within the Facility, and 
access to the Site is restricted to the Old Town Demolition Project team.  
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8.2.1 Air Monitoring 


Dust monitoring will be implemented during demolition activities that may generate particulate 
emissions. The objective of the monitoring is to provide real-time data that will trigger additional dust 
control measures listed in the DMS Air Monitoring and Dust Control Plan, DMS-7209030-PPR- l 6 
(DMS, 2015d) when necessary to protect the public at LBNL and beyond from emissions of dust that 
may contain PCBs.  


DMS will establish two perimeter air monitoring stations: one upwind and one downwind of the 
demolition work area to provide continuous monitoring for PM10 as a proxy for PCB emissions. The 
EPA, Region 9 developed a risk-based formula for calculating an acceptable level of dust in air based 
on a given PCB concentration in the dust source. The maximum allowable level of dust in air may be 
calculated as follows:  


 Cda = RfCd x 1E9 / Cca 
 


 where 
   
 Cda = concentration of dust in air (µg/m3)  
 RfCd = derived inhalation reference concentration (mg/m3) 
 Cca = PCB concentration in concrete or soil  
1E9 = unit conversion factor (µg/kg)  
  
No inhalation RfC is published in EPA’s Integrated Risk Information System, so it is derived from 
the oral reference dose as follows: 
  
RfCd = RfDo x BW / IR  
  
where  
  
RfDo = oral reference dose (2E-5 mg/kg-day)  
BW = body weight (15 kg) (body weight used to develop soil RSLs)  
IR = inhalation rate (10 m3/day) (corresponds to body weight)   


At 50 mg/kg of PCBs in the dust source, the acceptable level of dust from the project (after subtracting 
the upwind ambient dust concentrations) would be 600 µg/m3 (0.6 mg/m3). At lower PCB 
concentrations in soil or concrete, the acceptable dust level would increase. Based on existing data, 
with the exception of three locations, all PCB concentrations in soil or concrete at the Site are less than 
50 mg/kg, For the majority of the demolition work in areas, which contain PCBs at less than 50 
mg/kg, the allowable dust limit would be greater than 600 µg/m3. During work in locations with 
concentrations greater than 50 mg/kg, the limit would be adjusted. For example, at the location with 
the presently known highest concentration of PCBs of 840 mg/kg, the maximum allowable dust 
concentration will be 35 µg/m3. Additional data about PCBs in concrete and soil that will be collected 
will be reviewed to determine if any other areas contain PCBs at concentrations much greater than 
50 mg/kg. 


Unless concentrations of PCBs are detected in concrete and/or soil at levels much greater than those 
currently known, the federal and state ambient air quality standards for particulate matter are more 
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protective of public health than the derived air concentrations (except in the one location discussed). 
Although these standards (listed in Table) are not directly enforceable to construction projects, DMS 
will monitor dust emissions from the project and increase dust suppression if these limits are 
exceeded. Given that fine particulate matter (up to 2.5 microns in size [PM2.5]) is mostly derived 
from combustion sources, DMS will monitor the emissions of PM10.  


Table 6. Ambient Air Quality Standards for Particulate Matter 


Pollutant 


California Standards National Standards 


Concentration (24-Hour Average) 


Particulate matter up to 10 
microns in size (PM10) 


50 µg/m3 150 µg/m3 


Particulate Matter, Fine, up to 
2.5 microns in size (PM2.5) – 35 µg/m3 


8.3 Environmental Controls 
Controls will be implemented as discussed below to prevent the spread of PCBs beyond the contaminated 
area.  


8.3.1 Contamination Control  
The spread of PCBs within and beyond the Site will be avoided by 1) restricting Site access; 2) limiting 
and controlling points of access; 3) cleaning equipment, such as drill rigs, excavators, and trucks, as 
described in Section 4 above to prevent tracking of contaminated soil off-site or around the Site;  
4) decontaminating sampling equipment after use as described in Section 7.4 above; and 5) erosion and 
sediment control measures per the DMS Stormwater Pollution Prevention Plan (SWPPP) (DMS, 2015e) as 
described below. 


8.3.2 Storm Water Pollution Prevention 


Storm water pollution prevention will be accomplished in accordance with the SWPPP (DMS, 2015e). 
The SWPPP was prepared in compliance with the state’s General Permit for Storm Water Discharges 
Associated with Construction and Land Disturbance Activities (SWRCB, 2012), referred to as the 
General Construction Permit. 


The SWPPP was prepared to address storm water management for the entire Old Town Demolition 
project, including Phase I. With respect to the activities proposed in this cleanup plan, the following 
summarizes the best management practices (BMPs) planned for concrete demolition and soil excavation. 
Minimum BMPs will be implemented per the BMP Consideration Checklist included in the SWPPP, 
which lists specific BMPs to be considered for the project. Prior to each forecasted rain event, the 
activities at the Site will be evaluated and specific BMPs will be selected and documented in a rain event 
action plan. 


A qualified storm water professional will visit the Site weekly, at a minimum, and more often when rain 
events are predicted. The qualified storm water professional will work with the project team to assess 
BMPs appropriate for the anticipated work. The selected BMPs will be documented on a Site figure to be 
used by field staff to ensure correct BMP implementation.  







 
Notification and Plan for Cleanup of Polychlorinated Biphenyls 


DMS-7209030-PPR-39 


Draft F, December 2015 48 


Sufficient materials will be maintained on-site to allow their deployment prior to forecasted rain and for 
rapid response to failures or emergencies.   


8.3.2.1 Erosion Control 
Erosion control measures protect the soil surface by covering and/or binding soil particles to prevent them 
from becoming transported in storm water runoff. The following erosion control BMPs will be 
implemented during the cleanup:  


• Stabilization of areas as soon as feasible after the cessation of construction activities. 
• Preservation of existing vegetation to the largest extent possible. 
• Scheduling of construction activities to incorporate both soil stabilization and sediment control measure 


BMPs to reduce the discharge of pollutants. The schedule will limit exposure of disturbed soil to wind, 
rain, and storm water run-on and run-off and minimize soil disturbing activities. 


• Installation of erosion control blankets and lining swales with straw waddles. Erosion control 
matting shall be installed on all new cut and fill areas with slopes of two to one or greater and other 
areas identified by the qualified storm water practitioner.  


• Where demolition work is deemed substantially complete by the LBNL Project Manager, seed will be 
applied during the rainy season, to protect disturbed soil areas from erosion. The hydroseeding materials 
will be applied after grading operations. The seed mixture will be determined by the qualified storm 
water practitioner in consultation with LBNL’s Facilities Division staff responsible for landscaping. The 
application of erodible landscape materials will be discontinued within two days before a forecasted rain 
event or during periods of precipitation. All erodible landscape materials will be covered when not being 
used.  


• Application of compost blankets to protect disturbed soil areas from soil erosion, as an alternative 
to hydroseeding, where hydroseeding is not appropriate.  


• At completion of construction, application of permanent erosion controls to all disturbed soil slated to 
remain. 


8.3.2.2 Sediment Control 
Sediment controls are structural measures intended to complement and enhance erosion control measures 
and reduce sediment discharges from active construction areas. Sediment controls are designed to 
intercept and settle out soil and concrete particles that have been transported by the force of water. The 
BMPs that apply to the project include:  


• Placement of fiber rolls. 
• Installation of silt fence within two feet of the outside perimeter of the fiber rolls. 
• Installation of gravel bag berms along the down-gradient perimeter of the project site, along the 


perimeter of truck staging and loading areas, and surrounding stockpiles. 
• Street sweeping throughout the active portion of the Site where noticeable tracking of materials onto 


paved roads occurs. Street sweeping will be performed daily, if needed, from the beginning of 
demolition activities until completion of the project. 


• Protection of all drain inlets within the Site before beginning demolition operations with filter fabric to 
filter out sediment and pollutants from the storm water prior to discharge entering the storm drainage 
systems. All inlet protection will be installed in a manner that will not cause ponding or pose a threat to 
traffic safety. If ponding occurs corrective actions will be taken. 


• Placement of impermeable plastic membranes to capture potentially contaminated sediment.  
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8.3.2.3 Treatment to Remove Contaminated Sediments 
Because rainwater may accumulate in open excavations during the cleanup and become contaminated, 
LBNL plans to treat the water under Special Discharge Permit requested from EBMUD. Rainwater will be 
stored in 21,000-gallon tanks, filtered to remove sediments; passed through activated carbon to remove 
organic contaminants, including PCBs; and treated with Zeolite media bed to reduce dissolved metals that 
may be present. Prior to discharge of the effluent to the sanitary sewer, the water quality will be tested and 
only discharged if the effluent meets the EBMUD's permit conditions. The testing will include analysis for 
PCB congeners specified in the permit. At the completion of the project the sediments and sludge that may 
have accumulated in the holding and treatment tanks will be removed, analyzed, and disposed of 
appropriately. The treatment system will be decontaminated as described in Section 4. 


8.3.2.4 Tracking Control 
For the majority of the project, loading of trucks will be done on paved surfaces and does not have the 
potential for track-out of mud or dirt. Regular sweeping discussed above will prevent tracking of 
sediment.  


8.3.2.5 Wind Erosion Control 
A water truck or other means of dust suppression (e.g., hose) will be deployed to apply water to exposed 
soil and during trenching, grading, and other soil disturbing activities to prevent wind erosion and sediment 
dispersion. 


8.3.2.6 Waste Management  
Waste management will include the following measures to prevent contaminants from coming in contact 
with storm water runoff: 


• Placement of demolition debris directly into disposal bins for containment and disposal whenever 
possible.  


• Stockpile containment, including placement of plastic covers and linear barriers, such as gravel bags 
and fiber rolls, around stockpiles. 


• Covering all waste disposal containers that contain nonhazardous waste and general litter at the end of 
every business day and during rain events. 


• Storage of hazardous materials in tightly closed containers in designated locations. 


9 LABORATORY ANALYSIS 
All analytical services, except analysis of waste water discharged to the sanitary sewer, will be performed 
by Curtis and Tompkins Ltd. in Berkeley, California. Curtis and Tompkins is certified by the American 
Association for Laboratory Accreditation to perform PCB analysis by EPA Method 8082A. The 
analytical laboratory is also certified under the Department of Defense National Environmental 
Laboratory Accreditation Program, which meets the requirements of the Department of Defense and 
Department of Energy Quality Systems for Analytical Services (DOE, 2013). The certificate (number 
2943.01), expiring February 9, 2016, is provided in Appendix D. The laboratory is also accredited by the 
California State Environmental Laboratory Accreditation Program. The state certificate (number 2896), 
with a renewal required on January 31, 2017, is also included in Appendix D. Although radiological 
analyses are not required by this cleanup plan, samples will be collected in the former radiological waste 
processing yard and east of Building 5, which is known to contain low-level radiological contamination. 
Curtis and Tompkins holds a license (number 3136-01), issued by the California Department of Public 
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Health, to receive, use, possess, transfer, or dispose of radioactive material. Conditions of the radioactive 
material license will be adhered to control the amount of radioactive materials the laboratory may have in 
their possession at any given time. 


Curtis and Tompkins is capable of providing the 10-day required turnaround time for analysis and data 
deliverables required in this cleanup plan. However, if required, PCB preparation and analysis may be 
conducted on a 72-hour rush turnaround. Curtis and Tompkins will be advised in advance of any samples 
requiring a rush turnaround time. The quantity of samples requiring a rush turnaround time is not 
anticipated to exceed 20 samples per day; however, the sample quantity will be discussed with Curtis and 
Tompkins before collection.  


Vista Analytical in El Dorado Hills, California under a subcontract with Curtis and Tompkins, will 
perform analysis of treated water by EPA Method 1668 for compliance with the requirements of the 
special discharge permit issued by EBMUD. The samples sent to Vista will be scanned to ensure they are 
not radiologically impacted and conform to the DOT’s shipping requirements. Vista Analytical will also 
analyze the treated water for other constituents listed in the EBMUD discharge permit. If the treated water 
is determined to be radiologically impacted, the water will not be discharged, and samples will be 
submitted to Curtis and Tompkins for analysis required for disposal. Vista is accredited to perform PCB 
analysis by EPA Method 1668 in compliance with ISO IEC 17025:2005, the 2009 NELAC Standard, and 
the requirements of the National Environmental Laboratory Accreditation Program (Certificate Number: 
3091.01, valid to September 30, 2017).  


The analytical laboratories will receive a copy of the final cleanup plan including any revisions and 
amendments. At the analytical laboratories, the project manager is responsible for its implementation. The 
designated Curtis and Tompkins project manager for analytical services required per this plan is Dina Ali. 
The designated Vista project manager for analytical services required per this plan is [DMS to add name]. 


9.1 Analytical Parameters and Methods 
Sample preparation and analysis will be performed using methods provided in the Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods (EPA, 1996) and discussed below. 


9.1.1 Sample Preparation 
Approximately 30 grams for soil and 15 grams for concrete samples are required for the Soxhlet 
extraction. For liquid samples, including equipment blanks, approximately one liter of water is required 
for extraction. Extraction and cleaning to remove potential interferences will be conducted for all samples 
by the following methods: 


• EPA Method 3540C—Soxhlet Extraction for Soil and Concrete Samples 
• EPA Method 3520C—Continuous Liquid-Liquid Extraction for Water Samples 
• EPA Method 3580A—Waste Dilution (oil/hydraulic fluids/coolants)  
• EPA Method 3550C—Ultrasonic Extraction (wipes) 
• EPA Method 3665A—Cleanup of Extracts with Sulfuric Acid 
• EPA Method 3660B—Sulfur Cleanup with Copper Option 
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9.1.2 Sample Analysis 
Soil, concrete, and liquid samples (except sampling for discharge to the sanitary sewer) will be analyzed 
for PCBs by EPA Method 8082A. Soil and concrete samples will be reported on a dry-weight basis. 
Samples of treated water to be discharged to the sanitary sewer will be analyzed by EPA Method 1668 
[anticipated to be a condition of the EBMUD permit]. 


9.2 Laboratory Quality Control Checks 
The recovery of known additions is part of the laboratory’s analytical protocols. The use of additives at 
known concentrations allows the detection of matrix interferences and estimating the impact of these 
interferences when present. It also allows evaluation of the efficiency of extraction procedures and overall 
accuracy of analysis. The following laboratory internal QC checks will be included in the analytical 
reports: 


• Laboratory control samples (LCS) 
• Laboratory control duplicates (LCD) 
• Surrogate standards 
• Method blanks 
• Initial calibration and continuing calibration 
• Laboratory QC checks for compound identification 


Decisions related to data quality will be made based on laboratory QC samples described in the following 
sections.  


9.2.1 Laboratory Control Samples 
Laboratory control samples are matrix-equivalent QC check samples (such as analyte-free sand) spiked 
with a known quantity of specific analytes that are carried through the entire sample preparation and 
analysis process. The spiking solution used for LCS/LCD preparation is of a source different from the 
stock that was used to prepare calibration standards. 


Analytical accuracy will be represented by the recovery of the spiked compound in the LCS/LCD. The 
laboratory will have statistically-based control limits for recovery for each method and matrix. 


The laboratory will evaluate analytical precision based on the RPD of the LCS/LCD pair. The laboratory 
will have statistically-based control limits for RPD established for PCB analysis of solid samples. 


9.2.2 Surrogate Standards 
Organic compound analyses include the addition, quantitation, and recovery calculation of surrogate 
standards. Compounds selected to serve as surrogate standards must meet all of the following 
requirements: 


• Are not the target analytes 
• Do not interfere with the determination of target analytes 
• Are not naturally occurring, yet are chemically similar to the target analytes 
• Are compounds exhibiting similar response to target analytes 
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Surrogate standards are added to every analytical and QC check sample at the beginning of the sample 
preparation. The surrogate standard recovery is used to monitor matrix effects and losses during sample 
preparation. Surrogate standard control criteria are applied to all analytical and QC check samples, and if 
surrogate criteria are not met, re-extraction and reanalysis may be performed. 


The laboratory will also evaluate analytical accuracy based on the surrogate standard recovery. The 
laboratory will have statistically-based control limits for RPD established for each method of analysis and 
sample matrix. 


9.2.3 Method Blanks 
A method blank is used to monitor the laboratory preparation and analysis process for interferences and 
contamination from glassware, reagents, sample handling, and from the general laboratory environment. 
A method blank is carried through the entire sample preparation, cleanup, and analysis process, and is 
included with each batch of samples. An acceptable method blank should not have detected compounds 
above the limit of quantitation. 


9.2.4 Initial and Continuing Calibration Checks 
Instrument calibration is conducted to ensure that the instrument is capable of producing acceptable 
qualitative and quantitative data. A five-point initial calibration is required for Aroclor 1016/1260. The 
initial calibration is conducted before analysis of QC or field samples and shall have a relative standard 
deviation of less than or equal to 20. At a minimum, a single point calibration shall be used for other 
detected Aroclors. 


A continuing calibration check is conducted to ensure that the instrument continues to meet the sensitivity 
and linearity criteria to produce acceptable qualitative and quantitative data throughout each analytical 
sequence. The continuing calibration requirement is plus or minus 20 percent difference of the initial 
calibration.  


9.2.5 Compound Identification 
Compound identification should be confirmed on a second column, or should be supported by at least one 
other qualitative technique. Initial and continuing calibration checks are applicable to both columns; 
however, the primary column is used for analyte quantitation. Where instrument sensitivity permits, a 
different instrument combination such as gas chromatography/mass spectrometer may be used to verify 
analyte identification. All detected analytes must be verified. 


9.3 Reporting Limits 
The laboratory will determine the detection limits for each Aroclor and matrix by using the procedure 
described in 40 CFR Part 136, Appendix B or another scientifically valid and documented procedure. The 
detection limit is defined as the smallest analyte concentration that can be demonstrated to be different 
from zero or a blank concentration at the 99 percent level of confidence.  


The limit of quantitation (LOQ) is the lowest concentration of a substance that produces quantitative 
result within specified limit of precision and accuracy; usually set at or above the concentration of the 
lowest calibration standard. 


Once the LOQs have been established, laboratories routinely use them as reporting limits in the analysis 
of interference-free, undiluted samples. The LOQs, however, are highly matrix-dependent and their 







 
Notification and Plan for Cleanup of Polychlorinated Biphenyls 


DMS-7209030-PPR-39 


Draft F, December 2015 53 


values increase with sample dilution. As shown in Table 7 below, the Curtis and Tompkins’ LOQs are 
sufficiently below the site cleanup goal of 0.97 mg/kg for solid samples. These limits are based on a 30-
gram soil or 15-gram concrete sample prepared by Soxhlet extraction with no dilution. All solid 
samples will be reported on a dry weight basis, therefore these values are the lowest reporting limits 
for the project samples. 


Table 7. Limits for Reporting of Solid Sample Results 


Analyte CAS Number 
Limit of 


Quantitation 
(mg/kg) 


Limit of 
Detection 
(mg/kg) 


Detection 
Limit 


(mg/kg) 
Aroclor 1016 12674-11-2 0.012 0.006 0.00296 
Aroclor 1221 11104-28-2 0.024 0.016 0.00796 
Aroclor 1232 11141-16-5 0.012 0.008 0.00388 
Aroclor 1242 53469-21-9 0.012 0.008 0.00358 
Aroclor 1248 12672-29-6 0.012 0.008 0.00381 
Aroclor 1254 11097-69-1 0.012 0.006 0.00305 
Aroclor 1260 11096-82-5 0.012 0.006 0.00193 
Aroclor 1268 11100-14-4 0.012 0.008 0.00395 
Total Polychlorinated 
Biphenyls Not Applicable -- -- -- 


Notes:  
CAS Chemical Abstract Service 
mg/kg milligrams per kilogram 
 
As shown in Table 8 below, the Curtis and Tompkins’ LOQ for liquid samples analyzed by Method 
8082A are sufficiently low for decisions regarding liquid PCBs waste that is not discharged to the 
sanitary sewer or otherwise released for unrestricted use (0.5 micrograms per liter). Water samples will be 
extracted using continuous liquid-liquid extraction from an approximately one-liter sample. Assuming no 
dilutions are required and one liter of water was collected for each sample, the lowest report limit for 
water samples are listed in the table below.” 


Table 8. Limits for Reporting Results of Liquid Samples 


Analyte CAS Number 
Limit of 


Quantitation 
 (µg/L) 


Aroclor 1016 12674-11-2 0.5 
Aroclor 1221 11104-28-2 0.5 
Aroclor 1232 11141-16-5 0.5 
Aroclor 1242 53469-21-9 0.5 
Aroclor 1248 12672-29-6 0.5 
Aroclor 1254 11097-69-1 0.5 
Aroclor 1260 11096-82-5 0.5 
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Analyte CAS Number 
Limit of 


Quantitation 
 (µg/L) 


Aroclor 1268 11100-14-4 0.5 


Total Polychlorinated 
Biphenyls Not Applicable -- 


Notes:  
CAS Chemical Abstract Service 
µg/L micrograms per liter 
 
As shown in Table 9 below, the Curtis and Tompkins' LOQ for wipe samples analyzed by Method 8082A 
are sufficiently low for decisions regarding the final disposition of non-porous PCBs waste (10 
µg/100 cm2). 


Table 9. Limits for Reporting Results of Wipe Samples 


Analyte CAS Number 
Limit of 


Quantitation 
(µg/wipe) 


Aroclor 1016 12674-11-2 0.25 
Aroclor 1221 11104-28-2 0.5 
Aroclor 1232 11141-16-5 0.25 
Aroclor 1242 53469-21-9 0.25 
Aroclor 1248 12672-29-6 0.25 
Aroclor 1254 11097-69-1 0.25 
Aroclor 1260 11096-82-5 0.25 


Aroclor 1268 11100-14-4 0.25 


Total Polychlorinated 
Biphenyls Not Applicable -- 


Notes:  
CAS Chemical Abstract Service 
µg/wipe micrograms per wipe 
 
Vista Analytical can meet the reporting limits for liquid samples analyzed by Method 1668 necessary to 
determine whether treated water from the project may be discharged to the sanitary sewer. The PCB 
congener reporting limits will be at least one order of magnitude lower that the discharge limit specified 
in the permit issued by EBMUD [anticipated limit is 0.017 ug/L]. 


10 DATA MANAGEMENT 
10.1 Assessment and Oversight 
A DMS Technical Project Manager will oversee the data collection and a qualified DMS chemist will 
oversee the data validation. The chemist will act as liaison between the sampling technicians and the 
analytical laboratory, and between the analytical laboratory and the reporting team. The chemist will 
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support the field sampling team with sample numbering and labeling to ensure that unique sample 
numbers are generated and the included on labels; will check chains of custody to ensure that cooler 
temperature is within the specified range, the number of containers is correct; the sample numbers are 
correctly entered; and the correct analysis is requested. The chemist will coordinate with the laboratory 
project manager to confirm sample receipt and proper sample handling. Once the analytical laboratory 
completes the analysis, the DMS chemist will ensure that the proper electronic data deliverables are 
provided and will start the data validation process as described in Section 10.2 below. 


10.2 Data Validation and Usability 
The purpose of quality assurance and QC procedures is to produce data of known and acceptable quality 
by satisfying specified indicators of precision, accuracy, representativeness, comparability, and 
completeness (data quality indicators) discussed below. 


10.2.1 Precision 
Precision is the degree to which the analytical measurement is reproducible (i.e. that there is agreement 
between replicate measurements made under similar conditions for the same property). This is a measure 
of random error and can result from problems with sampling procedures, preservation, storage, shipment, 
preparation or analysis. Reproducibility among duplicate samples provides a determination of precision, 
which can be expressed as the relative percent difference in the amount of detected compounds between 
the original and duplicate samples. Relative percent difference (RPD) is quantified by the following 
equation: 


  (C1 – C2)  
RPD =    x100 


(C1 + C2)/2 


where: 


RPD = Relative percent difference 
C1 = Larger of the two observed values 
C2 = Smaller of the two observed values 


Precision will be evaluated using laboratory control sample and laboratory control duplicate results. The 
laboratory will have statistically-based control limits for RPD established for PCB analysis. 


10.2.2 Accuracy 
Accuracy is the evaluation of how close the analytical measurement is to the true value. Accuracy is a 
combination of random error (precision) and systematic error (bias). Accuracy for laboratory analytes is 
determined by comparing measured concentrations in a sample matrix against the measured concentration 
in a matrix spiked with a known amount. The formula for determining accuracy is: 


Percent Recovery (%) = (B – A) x 100 
  T 


where: 


B = measured concentration of spiked samples 
A = measured concentration of un-spiked samples 
T = true spiked concentration 
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Accuracy will be evaluated based on the percent recovery results for laboratory control samples and 
laboratory control duplicates. Accuracy will also be evaluated based on the recovery for surrogate spike 
standards (decachlorobiphenyl and 2,4,5,6-tetrachloro-m-xylene in soil and concrete samples; 
decachlorobiphenyl only in water samples). The percent recovery criterion for Aroclor 1016 and 1260 in 
QC (LCS/LCD) and field (MS/MSD) samples is 40 to 150 percent. The percent recovery criteria for 
surrogates are as follows: 


• Decachlorobiphenyl:  23 to 135 percent 
• 2,4,5,6-Tetrachloro-m-xylene:  40 to 150 percent 


10.2.3 Representativeness 
Representativeness is a qualitative term describing the degree to which sample data typifies the 
characteristic of interest at the point of interest accurately and precisely. Representativeness of data from 
field sites is a function of the sampling process design and the sampling procedures, which are designed 
to optimize the potential for obtaining samples that reflect the true state of the environment while 
maintaining practicability. The sampling design is described in Section 6.2. Sampling methods are 
described in Section 7. Analytical results will be verified or validated to ensure representativeness. If 
during the verification or validation it is determined that results are not representative, reanalysis of the 
original sample or collection of additional samples for analysis may be required. 


10.2.4 Comparability 
Comparability is a qualitative term to describe the ability and appropriateness of taking two or more data 
sets to make collective conclusions. Issues to be considered include variables that could affect the 
descriptive value of the data for specific parameters at specific times using specific methods.  


Considerations include: 


• Variables of interest included 
• Common units used 
• Similarity of methods and quality assurance 
• Time frames 
• Equipment used 


10.3 Data Output and Validation 
Level 4 data packages are required for soil and concrete verification sample results and any associated 
equipment blanks. Analytical results for soil, concrete, storm water, groundwater, or other samples 
collected for characterization purposes may be provided in Level 3 data packages, instead of Level 4. The 
data package narrative provided by the laboratory will be completed and signed by the project manager 
Dina Ali, or a designee. 


Hardcopy Deliverables—All raw data and documentation, including (but not limited to) logbooks, data 
sheets, electronic files, final reports, etc., will be maintained by the analytical laboratory for at least three 
years. Data packages will be provided as Level 4 for all verification samples. Any analytical issues will 
be documented in the data package narrative. 
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Electronic Deliverables—The electronic data deliverable (EDD) will be in the specific file format 
required for upload by LBNL database personnel described in Appendix C. The analytical laboratory will 
certify that the results in the EDD and the data package reports are identical. A complete listing of the 
data from the LBNL database will be compared to the hardcopy data following data entry. 


Printed deliverables, data packages in the Adobe Acrobat format and EDDs will be catalogued and kept 
on file at the project site. Hardcopy and EDD deliverables will be transmitted to LBNL.  


All analytical data generated by the laboratory will be reviewed prior to reporting to assure data validity. 
Data validation will be conducted consistent with the process provided in the National Functional 
Guidelines for Superfund Organic Methods Data Review (EPA, 2014) using precision and accuracy 
criteria specified in this cleanup plan. A data usability summary will be prepared to document the 
validation. A minimum of 20 percent of the data validation will include a Level IV review and the 
remaining validation will be conducted at Level III. A third party validation company, not associated with 
the sampling or analysis, will conduct the validation. The validation company shall have the following 
qualifications: 


• A minimum of five years of experience in the environmental data validation business 
• Prior experience on Depart of Energy projects 
• Active peer review program 


Validation staff shall have the following qualifications: 


• Data Reviewer: 
• Bachelor of Science degree or higher in chemistry or related field 
• Five years of combined experience with approximately two years in data validation and two years 


conducting laboratory analysis in an environmental laboratory using the EPA-approved methods 
being validated 


• Peer Reviewer: 
• Bachelor of Science degree or higher in chemistry or related field 
• Five years of combined experience with approximately two years in data validation and three 


years conducting laboratory analysis in an environmental laboratory using the EPA-approved 
methods being validated 


11 DATA ANALYSIS AND REVIEW 
To be submitted at a later date 


12 CLEANUP COMPLETION REPORT 
12.1 Overview 
LBNL plans to submit a cleanup completion report to the EPA within approximately 90 days of 
backfilling the last excavation required for the cleanup. The report will document cleanup activities, data 
analysis, conclusions regarding compliance with the cleanup level, and any land use restrictions required 
as discussed below. The report will be signed and stamped by a California-licensed Professional 
Geologist or Professional Engineer. The report will include the following information at a minimum:  
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• Documentation with maps, tables, and text of the locations, depths, and volumes where soil was 
excavated; 


• Documentation with maps, tables, and text of the locations and depths where samples were 
collected; 


• Copies of all laboratory analytical reports including COC records; 


• Tables with analytical results, including detection limits; 


• Final disposition (e.g., specific disposal facility or onsite reuse location(s) of all excavated soil, 
referenced to the location where the corresponding soil was excavated; 


• Sources of and test results for any imported backfill and locations where placed; 


• Copies of all applicable soil profiling, waste acceptance applications and approvals, waste 
manifests, along with transport and disposal documentation; and 


• Photo documentation (photograph and date) of soil management activities, including potential 
release locations from underground utilities and observations.  


The locations of excavations and soil sampling locations must be accurately located and recorded by 
survey conducted by a California-licensed land surveyor using the UC grid coordinate system. The report 
will include tabulated records of the northing and easting coordinates and elevations of all surveyed 
points. 


The following subsections provide further details of the report contents. 


12.2 Cleanup Activities 
A cleanup timeline, along with a description of cleanup, decontamination, sampling, and waste disposal 
will be provided in the cleanup completion report. Interactions with EPA and other regulatory agencies 
during the cleanup process and the outcomes will be described. Any deviations from the cleanup plan will 
be described. 


Photographs with date and description, clearly documenting the cleanup process, will be included in an 
appendix to the report. Copies of waste manifest forms and equipment decontamination records will also 
be provided in an appendix. 


12.3 Data Analysis 
The report will contain the data and a description of the data analysis used to determine that cleanup goals 
were met, including: 


• Tabulated verification sampling data showing the location IDs, sample IDs, individual Aroclor 
results, total Aroclors, decision unit designation, and northing and easting coordinates expressed 
in the UC grid coordinate system  


• Sample location land survey reports with northing and easting coordinates and elevations 
expressed in the UC grid coordinate system 


• Maps showing verification sample locations and results 


• Statistical (95% UCL) calculations; by decision unit if applicable 
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• Analytical laboratory reports 


• Data validation reports 


• Field sampling records including chain-of-custody forms, and copies of field log books 
documenting daily field activities and sampling 


12.4 Compliance with Cleanup Plan 
A certification by the owner’s representative and the contractor of compliance with the approved cleanup 
plan will be provided in the cleanup completion report. 


The completion report will include figures accurately showing the areal extent and depth of excavations 
where soil impacted with PCBs at concentrations above the cleanup goal has been removed. The figures 
will also show any areas that were inaccessible for cleanup where PCBs may remain at concentrations 
greater than the cleanup goal, and any areas where PCB contamination above the cleanup goal extends 
beyond the Site boundary. If the vertical extents of PCB contamination above the cleanup goal are not 
accessible for excavation, the depths beyond which additional cleanup may be required will be included 
on the figures and described in the report narrative. The report will also include the tabulated coordinates 
of the surveyed boundaries of all excavations and areas described above.  


13 INSTITUTIONAL CONTROLS AND MONITORING 
It is expected that implementation of this plan will achieve the PCB cleanup goal of 0.97 mg/kg, which is 
deemed protective for construction and indoor/outdoor commercial/industrial workers and potential 
ecological receptors, as discussed in Sections 3.1.3 and 3.1.4, respectively. It is possible that residual 
concentrations of PCBs remaining in the soil after the cleanup will be lower than the 0.97 mg/kg cleanup 
goal and may be at levels protective of residential receptors. If the actual cleanup goal achieved is not 
protective of residential receptors but meets the prescribed goal of 0.97 mg/kg, no additional cleanup will 
be required, and land use at the Site will be restricted to industrial/commercial use.  


LBNL and the Regents designate the land use at the Facility in long range development plans. The 2006 
Long Range Development Plan (LBNL, 2006a) designates the Site and surrounding areas for research and 
academic use. Conversion of land at the Site to residential use would require an amendment to the 
designation in the Long Range Development Plan and environmental review, and may trigger additional 
risk assessment, cleanup, or the need for a formal land-use covenant. 


In addition to conforming to the long range development plan, development projects are subject to review 
by LBNL, who maintains records of environmental contamination at the Facility and of institutional 
controls that must be enforced. If LBNL, in consultation with DOE and EPA, determines that residential 
use is to be prohibited at the Site based on the final outcome of the PCB cleanup, LBNL’s Soil 
Management Plan (LBNL, 2006b) will be updated to include the residential land use restrictions, along 
with a map showing the boundaries and coordinates of the restricted area(s). 


If the prescribed 0.97 mg/kg PCB cleanup goal cannot be achieved at the Site or portions thereof, LBNL 
will assess the risks of the remaining PCBs to human health and ecological receptors and will evaluate 
additional remedial actions, which may include additional soil removal, capping, and/or institutional 
controls in consultation with EPA. 
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14 RECORDKEEPING 
LBNL will retain records of sampling and analysis, decontamination, cleanup, and disposal of PCBs as 
described below. Copies of records, if requested, will be made available to EPA. 


14.1 Sampling and Analysis Records 
LBNL will retain records of sampling and analysis including at a minimum analytical laboratory reports, 
data validation reports, and field sampling records (including COC forms, daily field reports, and field 
sampling forms) for a period of at least five years per 40 CFR 761.61(a)(9).  


14.2 Decontamination Records 
If any items or equipment that contained or were exposed to greater than 50 mg/kg or 10 µg/100cm2 (for 
non-porous surfaces) of PCBs were decontaminated and reused or recycled, LBNL will retain records of 
the decontamination for a period of at least three years per 40 CFR 761.79(f)(2). Decontamination records 
will be included in the cleanup completion report (see Section 12).  


14.3 Cleanup Records 
LBNL will retain records of cleanup activities, including documentation with maps, tables, and text of the 
locations, depths, and volumes where soil was excavated, for a period of at least five years per 40 CFR 
761.61(a)(9).  


14.4 Waste Management, Transportation and Disposal Records 
LBNL will retain waste profiles, manifests, bills of lading and certificates of disposal per LBNL’s records 
retention policy.  


A copy of each signed manifest accompanying PCB waste for off-site disposal will be maintained until 
LBNL receives a signed copy from the designated disposal facility. LBNL’s Waste Management Group 
will retain the signed copy for at least three years from the date the PCB waste was accepted by the initial 
transporter. After three years the manifests will be transferred to the LBNL Records and Archive Office.  


Certificates of disposal will be retained for at least three years from the date the PCB waste was accepted 
by the initial transporter. 


15 SCHEDULE 
To be submitted at a later date 


16 CERTIFICATION 
As required per 40 CFR 761.61(c), I certify that all sampling plans, sample collection procedures, sample 
preparation procedures, extraction procedures, and instrumental and chemical analysis procedures used to 
assess or characterize the PCB contamination at the Site, are on file at LBNL’s offices at One Cyclotron 
Road in Berkeley, California and are available for EPA inspection. Under civil and criminal penalties of 
law for the making or submission of false or fraudulent statements or representations (18 United States 
Code [USC] 1001 and 15 USC 2615), I certify that the information contained in or accompanying this 
document is true, accurate, and complete. As to sections of this document for which I cannot personally 
verify truth and accuracy, I certify as an authorized official having supervisory responsibility for the 
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persons who, acting under my direct instructions, made the verification that this information is true, 
accurate, and complete. 


 


 


 
 
 


 


Glenn D. Kubiak, 
Associate Laboratory Director/Operation, Chief Operating Officer 
Lawrence Berkeley National Laboratory 
 


 


 
 
 


 Christina Kennedy, Technical Project Manager  


 


 
 
 


 [Name], DMS Project Manager 
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